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Figure 1. The HQ-145 Communications Receiver 
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TUBE 
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FUNCTION 


RF Amplifier 

lst Mixer 

Converter or 455 Kcs IF Amplifier 
455 Kes IF Amplifier 

455 Kes IF Amplifier 
Detector, Noise Limiter 

455 Kes BFO, Audio Amplifier 
Audio Power Output 

High Frequency Oscillator 
Voltage Regulator 

kectifier 
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INTRODUCTION 


The Hammarlund HQ-145 multi-purpose continu- 
ous coverage communications receiver incorporates 
Many new circuit innovations in addition to the 
well known Hammarlund crystal filter and series 


noise limiter circuits. It will provide years of 


top performance with a minimum of maintenance. 

The HQ-145 receiver has a self-contained 
power supply operating from a 117 volt 60 cps 
source, The HQ-145C incorporates a telechron 
automatic clock timer in its design. The export 
model HQ-145E is capable of operation from a 115 
or 230 volt 50 - 60 cps a-c power source. The ex- 
port model, HQ-145E, does not incorporate the 
telechron clock (with timer) because of the power 
line operating voltage and frequency. 

The HQ-145 is an eleven tube. continuous cov— 
erage (540 Kes. to 30 Mcs) superheterodyne receiv- 
er which employs the double conversion process on 
the 10 to 30 Mcs range and on the 20 Meter ama- 
teur bandspread position. The special bandspread 
ranges of 21.0 to 21.6 Mes and 28.0 to 30.0 Mcs 
are included in the double conversion process. 

Electrical bandspread tuning is provided with 
direct calibration every 10 Kes on the 80, 40, and 
20 meter bands; every. 20 Kes on the 15 meter band 
and every 50 Kes on the 10 meter band. In addit- 
ion an arbitrary bandspread logging scale is pro- 
vided for use throughout the tuning range of the 
The bandspread dial is also provided 
with an adjustable hairline marker, 


receiver. 


: The 100 Kes crystal calibrator (optional ac- 
cessory) provides marker signals at every 100 Kcs 
on all bands for checking dial calibration accu- 
racy. A tuned RF stage with the addition of an 
antenna trimmer assures maximum sensitivity and a 
high signal to noise ratio for outstanding recep- 
tion of weak and distant signals. A manual sen- 
sitivity (RF gain) control prevents the receiver 
from overloading on strong signals. 

The well known Hammarlund. crystal filter pro- 
vides optimum selectivity for high rejection of 
closely spaced interfering signals. 


The HQ-145 communications receiver is equip- 
ped with an unusally stable beat frequency oscill- 
ator which provides the operator of the receiver 
with a range of audio tones for excellent. recep- 
tion of single side band (SSB) signals as well as 
code (CW) signals. 

One special feature of the HQ-145 receiver is 
a "razor sharp" adjustable slot filter to elimin- 
ate co-channel interference. A single knob con- 
trols the position of the “hole” in the IF pass- 
band and provides up to 40 db attenuation of the 
unwanted signals over a range of 10 Kces.. In add- 
ition, the slot depth control may be used to ob- 
tain an additional 20 db rejection at any single 
frequency. 

Accurate reports of signal strength on AM 
reception are obtained with the aid of the "S" 
meter for that "on the nose" tuning, A’ send-re- 
ceive switch is. provided tojsilence the receiver 
while transmitting. 

The receiver possesses the Auto Response 
feature which automatically narrows and widens 
the frequency range of the audio output, accord- 
ing to the gain required. This feature permits 
higher fidelity reception on stronger signals, 
while providing the sharp cut-off required in re- 
ceiving communications under adverse conditions. 

A second advantage of the Hammarlund Auto-Response 
{js the rapid damping of the audio power in the 
speaker voice coil which greatly minimizes un~- 
desirable speaker "hangover". The receiver way 
be used with either speaker or headphones, A-c 
hum is made inaudible by means of adequate power 
supply filtering. : 

Large comfortable controls in logical group— 
ings are provided for the greatest of operating 
ease. The new futuristic front panel is clearly 
marked to permit full attention to the operation 
at hand. 

The HQ-145 was designed with you in mind. 
You will have many hours of pleasure in operating 
this truly fine communications instrument. 
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INSTALLATION 


UNPACKING 


Unpack the receiver carefully. Make sure the 
tubes, associated tube shields and pilot lamps 


are in place. 


SPEAKER CONNECTION 


Connect a 3.2 ohm permanent magnet speaker 
(Hammarlund S-200 Speaker) to: the two terminals 
marked SPKR on the rear of the chassis. (Note 
Figure 4.) For best performance do not place 
speaker on top of receiver cabinet. 


POWER CONNECTIONS 


Before inserting attachment plug into power 
outlet, make certain power source is of proper 
voltage and frequency. (Refer to paragraph one 
of INTRODUCTION.) 


INSTALLING ANTENNA 


The HQ-145 is designed to operate with a 
single wire or a balanced type antenna, The 
front panel antenna trimmer control (Figure 5) 
permits a good match to most antenna 
50.to 600 ohms. 

For general coverage, single wire antenna of 
20 to 50 feet length will provide surprisingly 
good reception. A long single wire outdoor 


systems of 


a 


SPEAKER 


o|B Ble 


SPKR 


O 


Figure 4, 


antenna, such as shown in Figure 2, will gener- 
ally provide entirely satisfactory performance. 
This wire may be 50 to 150 feet long. 

For best reception, the antenna should be 
isolated as much as possible from neighboring 
objects and at right angles to power lines or 
busy highways so as to minimize possible inter~ 
ference pickup. 

Optimum performance on a particular amateur 
band or other narrow tuning range will be ob- 
tained by using a tuned half-wave dipole or 
folded dipole fed with 300 ohm transmission line 
or other suitable lead-in, as shown in Figure 3, 

To tune the one-half wave length dipole, the 
following formula for the length of the antenna 
may be used: 

Length (feet) «= $68 
Freq. (MCS) 

Each half (1/4 wave length) is half the length 

found from the above formula. 

A good ground, although not always necessary, 
will generally aid in reception and reduce stray 
line hum. Reversal of polarity of power cord 


plug may possibly further reduce line hum in 
some locations. 


ANTENNA METER ZERO ADJ 


oD@a 


2 @ B Blo 


A A G 


Connection Points at Rear of Chassis 
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GENERAL OPERATING INSTRUCTIONS 


MAIN TUNING 


The Main Tuning dial provides continuous cov- 
erage throughout the entire range of the receiver. 
In order for the Main Dial calibration to be ac- 
curate, the bandspread dial scale must be set at 
the indicated vertical marking which is located 
at the extreme clockwise end of its dial scale. 


BAND SPREAD TUNING 


The Band Spread Dial scale provides expanded 
dial scale coverage on the 80, 40, 20, 15 and 10 
meter amateur bands. To use the Band Spread Dial, 
set the Main Dial scale to the highest indicated 
frequency of the amateur band in which operation 
is desired. The amateur bands are prominently 
shown on the Main Dial scale by means of the boxed 
off areas. : 


20 METER BAND SPREAD POSITION 


A special 20 Meter Band Spread position is 
incorporated in the Tuning Range switch to provide 
the optimum dial scale spread on this band. To 
obtain the proper dial calibration on the 20 Meter 
bandspread dial, the Tuning Range switch must in- 
dicate 20 BS. The adjustment of the Main Tuning 
dial for bandspread operation is the same as pre- 
viously mentioned. (The BS dial calibration is 
inaccurate on the 15 and 10 Meter bands when the 
Tuning Range switch indicates 20 BS). 


100 KCS CRYSTAL CALIBRATOR (OPTIONAL ACCESSORY ) 


The 100 Kes crystal calibrator provides 100 
Kes check points for precise calibration through- 
out the range covered by the receiver. The 100 
Kes crystal controlled oscillator has been set 
at the factory with sufficient accuracy for all 
practical purposes. . 
For dial calibration checking, the Send-Re- 
ceive-CW/SSB-Calibrate switch is set to CAL posi- 
tion and all other controls should be set as list- 
ed under Code or SSB Reception. 

The receiver is adjusted with the Band Spread 
Cal Set line aligned to the vertical marker and 
should be reasonably correct. The Cal Set knob 
4s used to accurately reset the B.S, dial indica- 


ter line if it is found to be slightly off cali- 


bration at any area on the dial where precise cali- 
bration is desired. 


SUGGESTED TUNING PROCEDURE 


First set the bandspread dial at the high 
frequency end of the particular amateur band. 
Next set the main tuning dial to the high frequen- 
cy end of the band. If a 100 Kes crystal calibra- 
tor is available, the Main tuning dial should be 
carefully adjusted, plus or minus the high fre- 
quency band edge marker until the 100 Kcs calibra- 
tor is heard. Care must be taken that the proper 
100 Kes marker is employed in order to prevent 
setting the main tuning dial 100 Kes higher or 
lower than the band edge. Next rotate the band- 
spread dial to the 100 Kes marker nearest to the 
center of the bandspread tuning range. It will 
undoubtedly be found that upon doing this, the 
100 Kes marker will be plus or minus of the 
exact frequency. The bandspread dial is there- 
fore set to the exact 100 Kcs marking, and the 
main tuning dial is then very carefully adjusted 
until whatever error existed in the bandspread 
dial reading has been corrected. Once this con- 
dition has been obtained, the main tuning dial 
should be left alone and all tuning of the 
aaateur bands accomplished with the bandspread 
tuning dial. Using this procedure of setting the 
bandspread dial near the center of its tuning 
range will halve the frequency error that may re- 
sult when either band edge alignment is employed. 

In the event that the 100 Kes crystal cali- 
brator is not available, a signal of known fre- 
quency, such as harmonics from the crystal oscill- 
ator in your transmitter, should be set up accu- 
rately on the BANDSPREAD tuning dial and the MAIN 
tuning dial rotated very carefully, plus or minus, 
from the high frequency band edge marker until the 
signal of known frequency reads correctly on the 
bandspread dial. For best accuracy of bandspread 
dial calibration, the known frequency should pref- 


‘erably be near the center of the bandspread dial 


tuning range, since, here again, this will result 
in halving the possible error that may result by 
setting up the bandspread dial to a known frequen- 
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AM RECEPTION 


OPERATION 


For AM reception the position of the controls 
nominally should be as follows: 


Send-Receive-CW/SSB-Cal 


Switch 

Selectivity Switch 
Crystal Phasing 
Slot Frequency 
Slot Depth 


Main Tuning Control 
Band Spread Control 
Tuning Range Switch 


Antenna Trimmer 


AVC ON-OFF Switch 
Noise Limiter Switch 


RF (Sensitivity) Control 


AF (Gain) Control 


Timer Switch 


Beat Frequency Oscillator 


Control 


Receive 


*Off 
Triangular Marker 
***Clockwise 


****See detailed in- 
structions for: use 
of slot filter 


Tune for the highest 
"S" Meter reading 


Extreme. Clockwise 
marking 


Set to desired fre- 
quency range 


Tune for the highest 
"S" meter reading 


ON 
OFF 
**Fully Clockwise 


keke kkKAdJTUSt to 
desired level 


ON 


Triangular Marker 


* To obtain Maximum fidelity in AM Reception, 
the widest bandwidth is normally used. However, 


under conditions of severe interference from 


spurious signals or atmospheric noise, the band- 
width is reduced to improve intelligibility 


although some sacrifice of fidelity results. 
Adjust crystal selectivity to suit reception con- 


ditions, 


** For normal AM reception, the RF gain control 


is rotated fully clockwise. 


The 'S'' meter cali- 


bration holds only when the Manual-AVC switch is 
on AVC. In the presence of extremely strong 
signals, the RF (Sensitivity) Control may be re- 


duced to limit meter Swing. 


*** The Slot Frequency control provides an ex- 
tremely sharp adjustable slot or hole in the 
selectivity curve (See Figure 7), It is normally 
located outside of the passband of the 455 Kes 


IF Amplifier system, 


It is brought into the 


passband for the purpose of eliminating inter- 
ference from heterodyne signals on AM and monkey 
chatter on SSB. On CW Reception, the Slot Filter 


will materially aid in reducing or eliminating 


adjacent or co-channel interference. 


CAUTION 


When tuning the receiver across 

any band, make certain that the 

Slot Frequency control is at the 

5 Kes position not on "O".” 
**¥*¥* The Slot Depth control is actually a very 
gradual vernier adjustment. In view of this its 
effect will not be very noticeable unless the 
proper procedure is employed. The suggested 
procedure is as follows: 

Tune in a broadcast signal on the broadcast 
band or any other strong constant carrier of 
Similar nature. Whenever the receiver is being 
tuned for normal reception be sure to first ro- 
tate the Slot Frequency control to the extreme 
clockwise or counter clockwise position. In other 
words, never leave the Slot Frequency control at 
or.near the zero setting; If this procedure. is 
not followed it is obvious that, the center of the 
passband will be slotted out,: some cases this 
being made quite obvious by producing 2 spot 
tuning or 2 peak ''S"” meter readings. 

After tuning in the constant carrier, peaking 
the "S" meter, and taking the above precautions, 
rotate the Slot Frequency control. It will be 
noticed that upon approaching the zero setting, 
the "'S" meter reading will be affected, A very 
definite null or minimum "S" meter reading will be 
obtained with the Slot Frequency control adjusted 
at or near zero. Observe this "S" meter reading. 
With the Slot Frequency control set at the minimum 
"S" meter reading position, the Slot Depth control. 
should be rotated very slowly throughout its range, 
observing the "S" meter. It will be found that at 
one particular spot throughout the range of the 
Slot Depth control a further reduction in the "S" 
meter reading will be obtained. A very slight re- 
adjustment of the Slot Frequency may now result in 
a further reduction of the "S" meter reading. 

Once this setting has been obtained, the Slot 
Depth control may be left permanently in this pos~ 
ition, and all future Slot Filter adjustments 

made by the Slot Frequency control only. 
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CIRCUIT 


The HQ-145 superheterodyne communications 
receiver employs double conversion on all signals 
above 10 megacycles. This receiver provides con- 
tinuous coverage of all signals between the range 
of 540 kilocycles and 30 megacycles. Twelve tubes 
are used including the Rectifier, the voltage 
regulator, and 100 Kcs Crystal Calibrator (option- 
al accessory). The circuitry of the receiver 
includes an adjustable IF bandwidth selector 
(crystal filter), a crystal phasing control, a 
slot frequency and depth control, a series noise 
limiter and special band spread ranges for the 80, 


40, 20, 15 and 10 meter amateur radio bands, 


- PRE-SELECTION 


“The antenna input coupling and RF amplifier 
stage provide the necessary pre-selection and 
gain for high performance and rejection of un- 
desired signals. The high signal level at the lst 
mixer grid, V2, contributes to a favorable 
signal-to-noise ratio, 

Both grid and plate circuits of the RF stage 
are tuned (except plate circuit on .54 - 1.6 Mcs 
Band); individual tuning coils are selected for 
each band. 

The antenna compensation capacitor, adjust- 
able from the front panel, permits the receiver 
to be resonated for optimum performance with the 
particular ‘antenna in use. 


CONVERTER STAGE 


A high degree of oscillator stability is 
attained by the use of a separate mixer (6BE6) 
v2, and an independent oscillator (6C4) V9. 

The output signal from the RF amplifier Vl 
is heterodyned with the output of the local high 
frequency oscillator V9 and electronically combin- 
ed within the mixer tube V2. On the .54 to 1,6 
1.6 to 4.0 Mcs, and 4.0 to 10.0 Mcs bands the 
local oscillator is located 455 Kcs above the sig-~ 
On the 10.0 to 30.0 Mcs and the 20 
meter bandspread positions the local HF oscillator 
is located at 3035 Kcs above the signal frequency. 

When operating on 10.0 to 30,0 Mes and the 
20, 15 and 10 meter band spread positions, the 
difference frequency of 3035 Kes is heterodyned 


Mcs, 


nal frequency. 


THEORY 


with the output of the 2580 Kes crystal controlled 
oscillator and electronically combined in the 
converter tube V3 (6BE6), to produce 455 Kes, 2nd 
IF. When the Band Selector switch indicates 

.54 ~ 1.6 Mes, 1.6 ~ 4.0 Mcs, or 4.0 ~- 10.0 Mes, 
the crystal oscillator section of the converter 
tube ceases to oscillate, and the converter be- 
comes a regular 455 Kes IF amplifier, 

Low-loss tube sockets, low-loss phenolic 
insulation, temperature compensating capacitors, 
and stable coaxial trimmers all contribute to the 
excellent oscillator's stability. Additional 
frequency stability is attained by applying a 
regulated voltage to the oscillator circuit, and 
by the rugged constructional design of the entire 
HF oscillator section. 


455 KCS IF AMPLIFIER 


The output of the second conversion stage Y3 
is fed into two stages of 455 Kes IF amplifica- 
tion, The interstage coupling network to the 
first tube contains the well known Hammarlund 
455 Kes Crystal Filter and phasing network. 

The Crystal Selectivity switch provides six 
different bandwidths which enable the operator to 
successfully receive signals under the most severe 
conditions of interference due to atmospheric or 
The six position Selectivity 
switch includes an Off position (highest fidelity) 
and five progressively increasing selective band- 
widths as shown in Figure 5. 

Switch positions Off, l, 
mended for phone or single sideband reception. 
Positions 4, 
CW or code reception. 


man made noises. 


2 and 3 are recom- 


and 5 are recommended for reliable 
The phasing capacitor C16 
may be adjusted to provide additional rejection 
to very strong, closely spaced, 
signals. 


interfering 


The output circuit. of the first 455 Kes IF 
amplifier consists of two IF transformers T9 and 
T10 which are interconnected by means of a network 
of resistors, capacitors, 
the Slot Filter section, 


and coils comprising 
This low-impedance net- 
work forms a balanced bridge arrangement known as 
a Bifilar "jT' The slot filter inductor L3 
and slot tuning capacitor C22 (with capacitors 


trap. 
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SERVICE AND ALIGNMENT PROCEDURE 


NOTE to the cabinet at the rear skirt. Re- 
move the knob from the clock adjustment 


Before servicing this receiver, shaft if the receiver is equipped with 


disconnect the unit from the power source a clock assembly, Lift the cabinet 

and remove all lead wires attached to straight up and off the chassis. To 

the terminal connections located at the re-assembly, reverse this procedure. 

rear of the chassis apron. Carefully 

turn the receiver on its front panel and RF AND_IF ALIGNMENT 

rest the unit on top of smooth clean Two non-metallic alignment tools are requir- 
surface (preferably a soft cloth). Re- ed for the complete alignment: 

move the three No. 10 Hexagon head General Cement Co. No. 5097 or equal 
machine screws which fasten the chassis General Cement Co. No. 8282 or equal 


NOTE (Optional Accessory) 
INSERT ALIGNMENT CRYSTAL CALIBRATOR 
TOOL FOR ADJUST- TRIMMER C302 

MENT OF THESE 
BOTTOM COILS FROM 
UNDERSIDE OF 
CHASSIS, ALL 
OTHER COILS RE-~ 
QUIRE INSERTION OF 
ALIGNMENT TOOL 
FROM THE TOP SIDE 
OF THE CHASSIS FOR 
BOTH TOP AND BOT- 
TOM SLUGS. 


ANTENNA COIL ADJUSTMENTS - MCS 


RF COIL. ADJUSTMENTS 
COIL FREQ, 
LOCATION MCS 
TOP 1.65% 
BOTTOM 1,65* 
TOP 4,0 
BOTTOM , 


455Kes IF COIL 


SIGNAL OUTPUT 
SBOTTOM FOR MAX. 
SIGNAL OUTPUT 


ADJUSTMENTS 
TOP AND BOTTOM j QA STOP FOR MIN. 
SLUGS gy 


455Kcs IF COIL 
ADJUSTMENTS 
TOP ONLY 


BFO 
ASSEMBLY 


455 Kes SLOT 3035 Kes IF ADJ 


FREQ. COIL BOTTOM SLUG Cop caror. E860." F420) 
ADJUSTMENT 455 Kes IF ADJ LOCATION |. BOTTOM 10,0 
TOP SLUG 


HF OSCILLATOR COIL ADJUSTMENTS-MCS 


Figure 9. Top View of Chassis 
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erystal knob to position "4", 


IF ALIGNMENT 


A high degree of stability has been designed 
into the receiver making re-alignment unnecessary 
unless electrical parts are replaced which would 
affect the tuning of the IF circuits; 
transformers, 


such as IF 
or 455 Kes crystal. 

If for any reason, the 455 Kes IF system per-— 
forms unsatisfactorily, it is strongly recommended 
that a standard tone modulated AM signal generator 
be used for thoroughly checking the performance 
of this receiver before proceeding with the align- 
ment. 

The IF alignment of the receiver can be ac- 
complished by the sweep generator method and the 
AM single frequency method. The sweep generator 
method is the preferred method for re-alignment 
of the HQ-145 Communications Receiver because of 
the greater precision to which the IF cotls can 
be adjusted. However, in view of the fact that 
there are a very limited number of 455 Kcs Sweep 
Generators available as test equipment, the alter- 
nate single frequency alignment method is also 
described. 


SWEEP GENERATOR METHOD (PREFERRED) 


The IF alignment of the receiver requires 
the use of a 455 Kes sweep generator, an oscillo- 
scope; and a phasing network for proper synchro-— 
nization. Alignment should not be attempted un- 
less suitable equipment is on hand and consider-— 
able experience in sweep alignment techniques has 
been acquired. 

In practically all of the cases requiring 
re-alignment an over-all touch-up operation will, 
be required. This is accomplished by connecting 
the sweep generator cable to the grid of the first 
mixer (pin 7-V2), and connecting the oscilloscope 
input cable across the volume control. Connect a 
large ceramic disc type of capacitor (.01 mfd) in 
series with the cable inner conductor (dc block- 
ing capacitor). 

Apply a small amount of sweep signal to the 
receiver and adjust the oscilloscope for a rela- 
tively large amount of gain and satisfactory pic- 
ture size. Check the phasing control knob posi- 
tion to indicate the triangular indice and turn 
Adjust phasing net- 
work so that forward and return traces of the 
sweep co-incide. 


Peak align 455 Kcs windings for maximum 
amplitude (T5 and T6 (top cores), T7, T9, T10, 
T11) and omit T8, Then turn crystal selectivity 
knob to position. "1", and adjust T8 so that a tall 
selectivity curve with a slightly flattened peak 
is obtained. At the proper adjustment the abrupt 
change (spike) in the smooth selectivity curve 
will be located very close to the baseline of the 
trace, and the amplitude of the trace on positions 
"OFF" and "1" will be practically identical. 

Re-adjust all 455 Kes IF coils again (except 
T8) so that symmetry and phasing co-incide on 
positions "OFF, 1, 2, 3, and.4"', 


NOTE 


The sweep generator frequency must 
be adjusted to obtain exact co- 
incidence of the forward and return 
trace, If complete co-incidence is 
not obtained, alternately make slight 
adjustments of the phasing control 
and sweep generator frequency until 
After these 
steps have determined thw exact 
frequency of the 455 Kes crystal, 

the center frequency of the sweep 


generator should be re-adjusted. 


the images co-incide, 


SINGLE FREQUENCY METHOD (ALTERNATE) 


Connect the output cable of the 455 Kes 
unmodulated signal generator to the grid (pin 7) 
of the first mixer V2 and the chassis. Connect 
a dc vacuum tube voltmeter between the diode plate 
pin 1 (V6) 6AL5 socket and chassis. 

Adjust the Front Panel Controls as specified 
above, and adjust the Signal Generator. frequency 
for maximum output with crystal selectivity set 
to position "4". Turn to position No. "1" and 
peak align all 455 Kes IF transformer windings 
(T5 and T6 top cores, T7, T8, T9, T10 and T1l1). 
Repeat procedure on crystal positions 1 and 4 
to insure accurate coil adjustments. 


BEAT FREQUENCY OSCILLATOR ALIGNMENT 


With the same equipment and set-up as used 
in the preceding paragraph, turn crystal select- 
ivity to position 5 and adjust the signal gener- 
ator frequency for maximum reading. Turn signal 
generator modulation on, turn crystal selectivity 
off, and turn Send-Receive Switch to CW/SSB. 
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POSSIBLE RECEIVER DIFFICULTY 


1. If upon turning the power "ON" the dial 
scales are not illuminated, and after two minutes 
of waiting the receiver still fails to operate, 
the clock timer switch is not making contact. 
Manipulate the Clock Timer Knob to indicate the 
"ON" position with the AC power switch, (Audio 
Gain Knoo) "ON". The Clock Timer Switch should 
always point to the "ON" position unless the 
Automatic Timer is utilized, 

ih ae Excessive hum usually is due to a defec- 
tive 12AX7 tube (V7). This tube type may test 
good in a tube testing device but may be unusable 
because of higher than average heater—to-cathode 
leakage within the tube, 


3. Poor Noise Limiter action is usually du2 
to a poor or defective 6AL5 tube (V6). Remember 
that the use of the noise limiter will always 
result in some signal distortion for effective 


noise limiting action. When listening to strong 


broadcast stations or strong local signals, the 
noise limiter switch should be in the "OFF" 
position unless slight distortion is preferable 
to excessive pulse type of noise. such as 
ignition interference. 


4. Erratic or Poor "S'' Meter performance is 
usually due to the two 6BA6 (V4 and V5) vacuum 
tubes. Merely interchanging these tubes may 
provide sufficient improvement, .Replacing one 
or both of these tubes may be advisable before 


suspecting other troubles, 


The majority of all receiver troubles have 
been found to be due to one or more defective 
tubes. Rough handling in shipment is largely 
responsible for the poor performance of the re- 
ceiver, 


Please, therefore, be sure to follow the 
above suggestions and have all vaciaum tubes 
tested before writing to the Hammarlund Mfg. Co. 


Instructions for Replacement of Antenna Trimmer Cord Assembly 


Note Position of Capacitor: and 
Antenna Shaft when Attaching Spring. 


Capacitor as Viewed 
Through Front Panel, 


Slip. Knot Around Wheel as shown and 


Attach Spring, 


1-1/2 Turns 


Cord Assembly 
Part No. K42067-4 


Note Position 
of Knob, 


Figure 11. 


1-1/2 Turns 


Form Loop by Tieing with Non-Slip Square Knot, 
Developed Length after Tieing 18-7/16 Inches. 
Nylon Cord General Cement #75 or Equal. 


Antenna Trimmer Cord Assembly 
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PARTS LIST HQ-145 


SCHEMATIC HAMMAR LUND 
DESIGNATION 4: pean ty TLON PART NO. 
CAPACITORS 
C15: AxC Variable, Main tuning P38834-1 
C2, -A-F Variable, Bandspread P38835-1 
Ca Variable, Antenna Compensator K34454-G1 
C4,C5;06, C7, C8, C14, Fixed,ceramic disc, .01 mf 600 W.V.D. Ge M23034-19 
C15, 018,619; C27 , C28., 
C29; Cal C3g. 33, C39, 
C55, C67, C68 
C10 Fixed, silver mica, 2.0 mmf 500 W.V. D, Gr K23006-37 
C12 Fixed, silver mica, 560 mmf 500 W.V.D.C. K23027-6 
C13 Fixed, silver mica, 20 mmf 500 W.V.D.C. K23006-17 
‘C16 Variable, crystal phasing M11776-G2 
C17, C34,C052,:C53 Fixed, silver mica, 100 mmf 500 W.V.D.C. K23006-1 
C20 Fixed, silver mica, 1200 mmf 500 W.Y.D.C. K23027-4 
C21 Fixed,, molded mylar, 3300 mmf 200 W.V.D.C. K23044-1 
C22 Variable, Slot Frequency K42041-1 
C23 ,C24 Fixed, ceramic disc, :.01 mf 1000 W.V.D.C, M23034-25 
C25,C26, C66 Fixed, ceramic disc, .04 mf 600 W.V.D.C. M23034-12 
C30 Fixed, ceramic disc, .005 mf 1000 W.V.D.C, M23034-10 
C35; C36, 37, C47,C49, | Variable, rotary trimmer K23008-1 
C50’, C51 
C38 Fixed, Temp. Comp., 12 mmf 1000 W,V.D.C. K23010-2 
C40, C41 Fixed, Temp. Comp., 2.7 mmf 1000 -W.V.D.C. K23010-1 
C42 Fixed, Temp. Comp., 6.8 mmf 1000 W.V.D.C, K23010-~11 
c43 Fixed, silver mica, 1270 mmf 500 W.V.D.C. K239027-15 
C44 Fixed, silver mica, 3000 mmf 300 W.V.D.C. K23041-8 
C45 Fixed, silver mica, 1300 mmf 300 W.V.D.C. K23041-7 
C46 Fixed, silver mica, 430 mmf 300 W.V.D.C K23006~-44 
C48 Fixed, Temp. Comp., 2.7 mmf 500 W.V.D.C: K23061-302 
C54 Fixed, Temp. Comp., 1.5 mmf 500 W.V.D.C, K23061-208C 
C56 Fixed, Temp. Comp., 130 mmf 500 W.V.D.C. K23063-92E 
C97 Fixed, silver mica, 1200 mmfd 500 W.V.D.C. K23027-13 
C58, C59 Fixed, silver mica, 4300 mmf 500 W.V.D.C, K43042-2 
C60. Fixed, silver mica, 12 mmf 500 W.V.D.C. K23006-45 
C61 Fixed, silver mica, 510 mmf 500 W.V.D.C. K23027-3 
C625-A,B,C Fixed, electrolytic, 40/60/25 mfd 450/450/50 W.V.D.C. K15504-64 
‘C63, C64 Fixed, ceramic disc, .01 mf 1400 W.V.D.C. M23034-26 
C65 Fixed, silver mica, 8.0 mmf 300 W.V.D,C, K23006-31 
RESISTORS 

R1,R3 22 ohms, 1/2 w., 10% K19309-9 
R2,R4 180 ohms, 1/2 w., 10% K19309-31 
R5,R36,R38,R39 47K ohms, 1/2 w., 10% K19309-89 
R6 6.2K ohms, 1/2 w., 5% K19309-176 
R7,R10,R11,R19, R25, 2.2K ohms, 1/2 w., 10% K19309-57 
R26;R29,R34,R44 ; 
R8 22K ohms, 1/2 w., 10% K19309-81 
RQ 4.3K ohms, 1/2 w., 5% K19309-213 
R12 300 ohms, 1/2 w., 5% K19309-202 
Ris, R31 100 ohms, 1/2 w., 10% K19309-25 
R14 33 ohms, 1/2 w., 10% K19309-13 
R15 470K ohms, 1/2 w., 10% K19309-113 
R16 180 ohms, 1/2 w., 5% K19309-260 
R17 1200 ohms, 1/2 w., 5% K19309-268 
R18 Variable, 10K ohms, Sensitivity K26218-5 
R20 120 ohms, 1/2 w., 5% K19309-258 
R21 Variable, 200 ohms slot depth K15368-7 
R22 68 ohms, 1/2 w., 5% K19309 -256 
R23 39 ohms, 1/2 w., 5% K19309-253 
R24 Variable, 300 ohms, Meter Zero Adj. K15379-.1 
R27 Variable, 1.0 megohm, Audio with Power Switch K38977-1 
R28 47 ohms, 1/2 w., 10% K19309-17 
R30 430 ohms, l w., 5% K19310-212 
R32 10K ohms, 1/2 w., 10% K19309-73 
R33, R37 1K ohms, 1/2 w., 10% K19309-49 
R35 10 ‘ohms, 1/2 w., 10% K19309-1 
R40 100K ohms, 1 w., 10% K19310-97 
R41 4K ohms, 10 w., 10% K19337-3 
R42 100K ohms, 1/2 w., 10% K19309-97 
R43 6.8 megohms, 1/2 w., 10% K19309-141 


Page 19 


y ? | . an ; : : a al 
‘ } - Ws a Wh rhea v; Ae ee i , ; be heli is ny i he tt 
: 0b 1-Fi var) T1RAa 


me per lg Rm “= Fe Ose HS nl 


iw 4 - 4 : 4 : i 
KOS TM iy 


f : 
by « i ; 
; Ce 
a > oe ee le ee » 


os a a ; 

yohsod ahaw .ettat wat | . |) ie 

‘be ataanel ,«) dedua Cy 

o» mente ws whey rea sitalteay/, ; 

4 v OO to £0. -oekh phmawee bentt | BES RES 
i a -s 3 , : ce | TS, 

' Wess, ERY SR 


‘vu OM ote Peelia <paek’ | 
‘fhe 0 .eola Deeb fe” Seay 
jhaulg ledbwets .gidaliey 


a he : cont DOC pase FeV 1 Ue) teem e® fs, cod 
{4 ‘ fi eo 4k Anite ay Ae re mae eae 


oe ssn yy 7 ei | tow ah hg | 
ps Ccmeuewoy jade , sAcaetayY 


| of 
2.9.0 ON ter toe sok t00Tiy Reed | 
} 
j 
i 
i ¥ thay 4 7 Jf, , fe ae ts | ig tee peur. / 


) ; 
vo how ff ,268e Abtetes Aporet 
' ' ‘ Te 9 ele Dian: tcakhid | | : 
Yeektol safe ,wlLeAata iv Ayal 3 ‘ay rer. 
{ 4 J 3A ; ap pas ei na et 
‘ 
i er ? Rite) ai h | 
i a 8,9 |, ae teaten T t ' 
‘ } | ’ 


2 waa ne 
te ,boxt¥'| 


a peed | Oe, 
é& 

af ry os , - 
a J, ‘hh, G8 trae T4 bere le: eG, | ha 


if wr Yam &.4 BHD gant hank | a a 
, . Rew DRT . Te Gites _ ew i | o . 2 
y Lae is ik Ms soi “ovike bose e 1-2) yee 
4 ia ie . aie lai Ie eee fe a iy 
id, iy wus “Popa ' node tev ie  _pekig ; es A 
m ia: Tue : veikm’ sroul® ; 
pK bh itw “eos a P iviesiowles Bani t) 
u.¥. 8: Doel Re 24. ahh. OLR Nel _ bras ee 
off i 2 0 Oe. ee Ce ee 25 
pubis . o= hy Lg 


= = POL 6% Bit. (tember ce 
; for" w EA ‘ent: a ora 
ROC se RBS. | mam tb ate . tek: wer it 
re oun, ‘ae. a # 
FS s a Mn 1,8 aes ae Lae 


For. ® B ‘i rads ARR. 
ae « 9 ENE err a 
i) at Ril: "ge. OORT. ‘.Ja se 
h So nv 4 ee eee ie 5” o eas 904 | yee 
. . ; : fake ee eae 
? a. | ee . t 
"ahi ane ins 
cantina ry) 
y , ae 
bated nase arena 


ere i on aon 
‘ ah3 nh ia 4 ae 
. eth a aid wl, » coe 


: = f£taei 
b AG at i 
an em : 


86-Q0RILa | 
{~Gobnes ve 
Tée-Of 2018. | 
&. Cheaere 
saber Ba Wee Ae viet 
’ 1 ~9ohetz - 


1 RD me tt nea tam nanhaihleglie- steed dala 
+ egr . : 
' ony er mz) 
ipa ae 


Schematic 
Desi gnation 
C43 
C43 

Fage Il 


Fig. 9 


Page 4 


10/31/58 


HQ-145 INSTRUCTION BOOK 


ERRATA SHEET 


Nature 
Of Change 
Deleted 


Added 


Correction 


Revised 


REMOVE JUMPER PLUG 
WHEN USING SEND-=REC. 
RELAY. 


_HQ-145 RELAY CONNECTIONS 


HQ-145 TUBE CONNECTIONS 


Description Part No. 
Fixed, silver mica K23027-14 


1020 mmf, 500 W.V.D.C. 


Fixed, silver mica K23027-15 
1170 mmf, 500 W.V.D.C. 


*Bottom for max. 
signal output 


*Top for min, 
signal output 


Break-in Relay 


eee ; yy é oe: eam, OFLh. io eee ‘ 


ae 


NOOR wort vari anan 8 


ZAMS ATAY ‘A; 


* | -~ k /j &B 
% eae ‘1 , 
i Ve | 
il a, 
F » TH 
| i ‘ { 
reigeeet 
; 
Ye by 
i 
ape, J al 
| mots anes | 
ii oul 
me? yk 
| 
f 1 ) 
7 ; in 
1 4 
% id 
“9 * 
‘ti r 
"ity, 
ew) j 
; ry 
“il a 
5 5 
6 
1 
’ nm , 
ay - : a -_ 


WW DOR Memseet EOE: 


; mi Ee 7 en - 
cohen euvlie., beat ’ Vip ak . beboA- ins cy. 


Wectober 31, 1958 


HQ-145 INSTRUCTION BOOK 
ERRATA SHEET (Cont'd. ) 


The receiver is equipped with a female chassis connector of the rear of the 
chassis, alongside the power cord entry bushing. Its purpose is to provide 
connection of a suitable relay for remote control operation of the receiver. As 
shipped from the factory the two terminal plug wires are connected in series with 
the Send-Receive-CW/SSB Cal Switch. For remote control operation connect 
relay contacts to the receptacle by means of a 117V a.c. standard power plug after 
removing the jumper plug (shorting bar). 


The usual antenna change-over relay equipped with an extra set of normally 
closed contacts (receiver operating) is suggested. The choice of this relay will 
depend on the particular antenna system involved, such as whether a coax relay or 
one for open-wire line is employed. 


Remember that with this system of remote operation, the relay performs the 
sole function enabling you to hear or not to hear signals in the loud speaker. 


The Function Switch located on the front panel determines the type of recep- 
tion that you desire (AM-CW-SSB-CAL). 


The Send-Receive part of the Function Switch controls the receiver independent | 
of the Break-in Relay (provided that the relay receptacle pins are shorted by either 
the relay contacts or the wire jumper), 
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SCHEMATIC 
DESIGNATION 


TI 

T2 

T3 

T4 

T5, T6 

T7,TS 

T9,T10 

T1l 

T12 

T13 (KQ-145) 
(HQ-145C) 

T13 (HQ-145E) 


PARTS LIST HQ-145 (Cont'd) 


DESCRIPTION 


COILS 


RF Choke, 38 microhenries 
Bifilar coil 

Slot Filter coil 
RF Coil Assembly, 
RF Coil Assembly, 
Osc Coil Assembly, 
Osc Coil Assembly, 
BFO Coil Assembly 
Filter Choke 


.54 to 1.6 Mes, 
4.0 to 10.0 Mes, 
.54 to 1.6 Mcs, 
4.0 to 10.0 Mes, 


1.6 to 4.0 Mcs 
10.0 to 30.0 Mcs 
1.6 to 4.0 Mes 
10.0 to 30.0 Mcs 


TRANSFORMERS 


Antenna Coil Assembly .54 to 1.6 Mcs 
Antenna Coil Assembly 1.6 to 4.0 Mcs 
Antenna Coil Assembly 4.0 to 10.0 Mcs 
Antenna Coil Assembly 10.0 to 30.0 Mcs 
IF transformer, composite 

IF transformer, crystal filter 

IF transformer 

IF transformer 

Audio output transformer 

Power transformer 117 Volt primary 


Power transformer 230/115 Volt primary 


HAMMAR LUND 
PART NO. 


K15629-1 
K42032-1 
K42034-1 
K38816-1 
K38817-1 
K38818-1 
K38819-1 
K38989-G1 
K38939-1 


K38812-1 
K38813-1 
K38814-1] 
K38815~1 
K26402-1 
K26399-1 
K38946-1 
K38829~-1 
K38828-1 
P38938-1 


P38938-2 


SWITCHES 
Switch, wafer, Ant, RF, Osc K38824-1 
Switch, wafer, Osc, 2nd Mixer K26377-1 
Switch, Selectivity K26396-1 
Switch, SPST (AVC ON-OFF or Noise Limiter) K38857 -1 
Switch, Send-Receive-CW/SSB-Cal. K26395-1 


Switch, Power ON-OFF (part of R27) 
SPECIAL ASSEMBLIES 


Crystal panel, clock window 
Clock, Telechron auto-timer 


K38877-1 
K38874-1 


Meter, "S" (Carrier Level) K26149~4 
Quartz crystal, 2.580 Mcs K38972-2 
Quartz crystal, 455 Kes K26404-1 


RC printed network (AVC-Noise Limiter) 
RC printed network (Audio) : 


CRYSTAL CALIBRATOR (ACCESSORY ) 


K38885~-1 
K38846-1 


Capacitor Fixed, silver mica, 100 mmf 500 W.V.D.C, K23006-1 
Capacitor, Variable, Frequency Adjust K23038-5 
Quartz crystal, 100 Kes K328661-1 
RC printed network (Calibrator) K38981-1 
Crystal Socket K16092-5 
Power Plug K26412-1 
Power Plug Cover K26419-1 
MISCELLANEOUS 
t1, 12 Lamp pilot, No. 47 6.3 V., .15 A. K16004-1 
J2 External Relay Receptacle K35013-1 
Ji Phone Jack K35608-1 
Spring K38895-1 


Antenna Trimmer Cord 


OPTIONAL ACCESSORIES 


pierre psc iatiamnereitee pd oi 


K42067-4 


Plug-in crystal calibrator assembly XC-100P 

Telechron Clock Assembly Conversion Kit including instructions 
for converting model HQ~-145 to model HQ-145C 

Loudspeaker Assembly in cabinet matched fo the models HQ-145, 
HQ-145C, and HQ-145E 


’PL38653-G7 
PL26380-G1 


PL26394-G1 
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MAINTENANCE 


The HQ-145 is designed to give years of 
trouble-free service. Tube failure is the most gram, 
common source of trouble. The second most common 
cause of difficulty is component failure among 
small resistors and fixed capacitors. 


With the aid of the chart and schematic dia~ 
components can usually be located. The 
parts listing in the back pages of this manual 
gives component values and Hammarlund part numbers, 


Standard items may be purchased locally, non- 
The following charts give voltages and resis-— standard components are available on order from 
tances between tube socket terminals and chassis. the factory. 


Voltages indicated are those measured with a 
vacuum tube voltmeter; resistances with a vacuum 
tube ohmmeter. Slight variations in the order of 
10 percent from indicated values should be dis-~ 
regarded, 


A sensitive communications receiver shauld 
be entrusted only to a qualified technician. 
Should difficulty be experienced, please write 
Hammarlund Manufacturing Company, for advice or 
to arrange for factory service. 


MEMORANDA 
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Loosen stop collar set screws on CW Pitch 
shaft (located directly behind the Front Panel). 
Turn CW Pitch knob for an audible zero beat on 
the loudspeaker, 


Tighten set screws so that the 


longer set screw is located in the mid-position 


with respect to the stop lug. 


Loosen the CW 


Pitch knob set screws and adjust knob indication 
so that it points vertically up on zero beat 
(mid-position) . 


3035 KCS IF ALIGNMENT 


After 455 Kcs IF Alignment using either 


system, peak align the bottom cores of T5 and T6 
by feeding in a 3035 Kes signal in the same 


manner described in previous paragraph, and make 


certain that the Band Selector switch indicates 
10-30 Mcs Range. 


RF ALIGNMENT 


r, 


The slugs and trimmers have been factory 6. 
adjusted and should require a minimum amount 
of adjustment’ during re-alignment. 


All Antenna, RF, and Oscillator coil adjust— 
ments are made from the top side of the 
chassis at the specified frequencies as shown 
in figure 9. 

All trimmer adjustments are made at the 


specified frequencies as shown in figure 10. 4. 


Connect the unmodulated, signal generator 


output cable to the antenna and ground 

terminals of the receiver, with the Terminal 
A adjacent to the G terminal jumped together 
(See figure 4). Insert in series with the 
inner conductor of the output cable, a 100 


ohm. dummy antenna resistor. 


Set the controls the same as for IF alignment 
as described above. 

Adjust the Sensitivity Control as required 

to prevent overloading and also to obtain 
sufficient signal reading on the VTVM 
connected to pin 1 of V6 (6AL5), 


The Oscillator Circuit is first adjusted to 
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indicate proper dial calibration at the 
specified frequencies on each band, then 
the RF and finally the Antenna Circuits. 

A certain amount of interaction will occur 
between the Oscillator and RF adjustments, 
particularly on the higher frequency bands, 
Final adjustment should be accomplished by 
combined or alternate adjustment of the 
oscillator and RF for maximum amplitude and 
accurate dial calibration. 


NOTE 
The trimmer adjustments should 
always be the final adjustment 
for each band, 


There is no adjustment of the RF Amplifier 
on the .54 to 1.6 Mcs band. 


Note that the HF oscillator frequency in the 
HQ~-145 is always located above the signal 
frequency by 455 Kes for signals located 
below 10 Mcs., and by 3035 Kes for signals 
located above 10 Mcs. It is necessary to 
make certain the oscillator frequency is 
always adjusted so that it is ahove the 


incoming signal frequency. 


During RF alignment the Antenna Tuning 
Capacitor C3 must be placed in the mid-po- 
sition of its range on all bands except the 
broadcast baiid. 

On the broadcast band (.54 to 1.60 Mcs), the 
antenna tuning capacitor (C3) is adjusted 

to approximately 20 degrees from its maxi- 
mum capacity position when the Main Dial 
indicates 600 Kes. With this setting the 
Antenna Coil (Tl) is peak aligned. 

When the Main Dial indicates 1600 Kes the 
Antenna tuning capacitor (C3) will tune for 
maximum signal at approximately 20° from its 
minimum capacity. While tuning across the 
band, the capacitor setting required for 
maximum signal pick-up will progressively 
change from maximum to minimum as the fre- 


quency of received signal increases. 
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Unless otherwise specified, the front panel 
controls shall be positioned as follows for the 
complete alignment of the receiver: 


Send—Receive-CW/ 
SSB-Cal Switch 


Selectivity Switch 
Crystal Phasing 


Slot Frequency 

Slot Depth 

Main Tuning Control 
Band Spread Control 


Tuning Range Switch 


Receive 


Off 


Triangular 
Marker (Mid-position) 


Clockwise 
Clockwise 
4.0 Mcs 


Extreme Clock- 
wise Marking 


1.8 - 4.0 Mes 


HF OSCILLATOR TRIMMER ADJUSTMENTS 


Figure 10. 


Antenna Trimmer 


AVC ON-OFF Switch 
Noise Limiter Switch 


RF (Sensitivity) 
Control 


AF (Gain) Control 
Timer Switch 

Beat Frequency Oscil- 
lator Control 


NOTE 


Mid-position 


OFF 
OFF 


Adjust to pre- 
vent overload-— 
ing 


Minimum Gain 
On 


Triangular Marker 
(Mid-position) 


The receiver should be warmed up for a 
period of at least 1/2 hour before 


proceediiz with the complete alignment. 
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Bottom View of Chassis 


4955 Kes LF COIL 
ADJUSTMENTS 
FROM UNDERSIDE 
OF CHASSIS 
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C20, and C21) form a tuned circuit which presents 
a very high impedance to signals passing through 
at the resonant frequency (See Figure 7). Resis-~— 
tive balance is controlled by the.Slot Depth 
potentiometer R21. 


DETECTOR AND NOISE LIMITER 


One section of the 6ALS tube, V6, is used for 
the second detector and AVC system. 
produces a minimum of distortion. 

The other half of V6 operates as a series, 
self-adjusting noise limiter. It will reduce 
automobile ignition and other types of impulse 
noise to minimum. Intelligibility is not af- 
fected by the noise limiter, although it may be 
switched off if desired. 


This system 


AVC SYSTEM 


Automatic Volume Control minimizes fading 
and signal strength variations by controlling the 
gain of the RF stage Vl and IF stage V4. Asa 
result, a comfortable and constant level of audio 
is maintained, 


AUDIO AMPLIFIER 


The first audio stage is a resistance coupled 
voltage amplifier employing one section of the 
12AX7 (V7A). The audio output stage is a 6AQ5 
beam power amplifier (V8) providing an undistort- 
ed output level of at least one watt. 

A feature of the audio system is the variable 
negative feedback employed (See Auto-Response 
Curve, Figure 8), Maximum feedback is provided 
at low settings of the AUDIO GAIN control for the 
fine quality reception of local broadcast and 
strong short wave stations. As the AUDIO GAIN 
control is increased, the feedback decreases, so 
that on reception of weak signals additional 
selectivity is provided by the audio section. 

This results in an increased signal-to-noise 
ratio. A further advantage is the critical damp- 
ing of the speaker for elimination of speaker 
“hangover". This upgrades the reception of 

speech and music and decreases the noise output 

of the receiver. Another advantage is the reduc- 
tion of distortion at lower settings of the AUDIO 
GAIN control. 
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"S'" METER (CARRIER LEVEL) 


The "S", or Tuning, Meter is provided to 
assist in tuning and to give an indication of 
relative signal strength. Because the meter 
readings are proportional to AVC voltage, it is 
operative only in the Receive Position with AVC 
VON: 

The meter, which is calibrated to 40 db over 
S-9, is factory adjusted so that a signal input 
of approximately 50 microvolts gives a reading of 
8-9. Each "S" unit indicates a 6 db increase, 
equivalent to doubling signal strength, Should 
meter readjustment be necessary: 

1. With receiver off, mechanically adjust 
meter pointer to zero with the aid of 
a small screw-driver. 

2. Turn power on, set function switch to 
REC., and Sensitivity control to MAX, 

3. Allow the receiver to warm up for at 
least 15 minutes. 

4. With AVC ON, and the Antenna Terminals 
shorted, turn Zero Adjust potentiometer 
R24 until meter pointer indicates "0", 


BEAT FREQUENCY OSCILLATOR 


The Beat Frequency Oscillator control L8& 
varies the tuning of the 455 Kes BFO (1/2 of 
12AX7-V7B) over a range from zero beat to plus or 
minus 2 Kes. The BFO is connected in an ultra 
stable modified Colpitts Oscillator circuit. The 
high C to L ratio tuned circuit with the addition 
of the temperature compensating capacitor C56 sub- 
stantially contribute to the outstanding perforw- 
ance of this section of the receiver, 


CRYSTAL CALIBRATOR (OPTIONAL ACCESSORY) 


A 6BZ6 vacuum tube, a hermetically sealed 
quality quartz crystal unit, and associated com- 
ponents form a highly stable 100 Kes crystal-—con- 
trolled oscillator to provide calibrating markers 
at 100 Kes intervals throughout the range of the 
receiver. A ceramic trimmer capacitor located on 
the calibrator assembly is provided for accurately 
adjusting the oscillator frequency to zero beat 
with any primary frequency stansiard signal off 
the air such as “WWy". 
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A periodic check of the slot depth control setting | AF (Gain) Control 
may be advisable. 


3/4 Clockwise 

Timer Switch ON 

**ee¢e¢4A feature of the audio system is the variable Beat Frequency Oscillator ***June signal to 
negative feedback employed. Maximum feedback is zero beat with knob 


pointing to triang- 
provided at low settings of the Audio Gain Control ular marking, then 


for maximum quality reception of strong signals. 
As the Audio Gain Control is increased, the feed- 


back decreases to provide additional selectivity 
by the audio system for reception of weak signals. 
This results in an increased signal to noise 
ratio. A further advantage is the critical damp- 
ing of the speaker for the elimination of speaker 
"hangover". This upgrades the reception of 

speech and decreases receiver output noise. An- 
other advantage is the reduction of distortion 

at low settings of the Audio Gain Control. 


CODE OR SINGLE SIDEBAND RECEPTION 


For CW Code reception the position of the 
controls nominally should be as follows: 


Send-Receive-CW/SSB- 
Cal Switch 


Selectivity 

Crystal Phasing 
Slot Frequency 

Slot Depth 

Main Tuning Control 


Band Spread Control 
Tuning Range Switch 
Antenna Trimmer 


AVC ON-OFF Switch 
Noise Limiter Switch 


CW/SSB 


*OFF 

Triangular Marking 
Clockwise 

See AM Rec. 


Tune for loudest 
signal 


**Tune for loudest 
signal, if used 


Set to desired fre- 
quency range 


Tune for the loud- 
est signal 


OFF 
OFF 


turn off zero beat 
in either direction 
for desired tone on 
CW or best intelli-~ 
gibility on Single 
Sidebands Reception. 


* Under conditions of severe interference, in- 
crease the selectivity of the receiver by turning 
knob to a higher position, 

** For Single Side Band Reception adjust band 
spread knob for the loudest signal; then use the 
BFO knob for “zeroing in" to the exact frequency, 
or for best speech intelligibility. 

*** The CW Pitch Control markings (+) and (-) 
indicate the position of the Beat Frequency 
Oscillator with respect to the center of the IF 
passband. 

*** When a Single Sideband signal is received, 
the CW Pitch knob must be turned in the correct 
direction so that the re-inserted carrier (pro- 
vided by the BFO) has the proper phase relation- 
ship to the sideband signal. For upper sideband 
signal reception, the CW Pitch knob must be set 
on the plus (+) side for intelligible reception. 
For lower sideband reception, the CW Pitch knob 
must be set on the minus (-) side for intelligible 
reception. 

The RF (sensitivity) control should be ad- 
‘vanced the least amount required for the desired 
audio output. The use of a minimum sensitivity 
control setting insures that no overload dis- 


tortion occurs in the receiver for single side- 


RF (Sensitivity) Control Adjust to desired 


output level band reception. 


ane 
A 


abatiim 


CHE “ 
HHH PN 


145 Audio Characteristic 
Max. AF Gain Control 


4 
ate 28 Sd BK 


~~AY Gain Approx, 25% of 
rotation from Mia, 
Simulating Average 
Setting. 


Input .10V Acruse AF 
Gaia Control Coustant 


Input 1,4V Across AF 
Gaim Control Conatant 


a rie Pes Ce S| 


es FREQUENCY IN CYCLES PER SECOND 
KROCYCLES 


Figure 7. Slot Filter Response Curve Figure 8. Auto Response Curve 
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cy at or near either of the band edges. 


Without a 100 Kes crystal calibrator or a 
known frequency, setting up the main tuning dial 
to the high frequency band edge marker may result 
in the bandspread tuning dial being off by as 
much as 100 Kes or more. If the above procedure 
is followed, the bandspread tuning dial will 
usually read to within approximately 15 Kes or 
better of the exact frequency. 


TELECHRON AUTOMATIC TIMER 


If your receiver is equipped with the built- 
in Telechron Automatic Clock-Timer, the following 
instructions should be noted: 


Every radio~frequency device is stable only 
at pre-determined operating temperatures. In or- 
der: to eliminate waiting for the receiver to warm- 
up to operating temperature, the Telechron Timer 
automatically turns on the receiver ahead of 
anticipated operating time. This is accomplished 
by setting the hand of the timer (small knob 
at rear of receiver) to approximately one~half 


hour before operating time... The front panel 


control under Timer is then set to "Auto" position. 


The function switch is set to REC. The receiver 
is then automatically turned on at the desired 
time. 

The clock hands are set by the rear knob. 
"Push in'' and turn the knob to set the switch 
timing hand and "pull out" and turn the knob to 
set the clock hands. The front switch is set to 
AUTO and the function switch is set to REC. when 
it is desired to use the automatic clock switch 
for pre-warming the receiver before operation or 
for use as an aiarm to turn the receiver on to a 
pre-tuned station. To use the function switch 
normally, the clock switch should be left in the 
ON position. 

The clock will continue to run as long as the 
receiver line cord is connected to the power 
outlet, and is extremely useful for checking sign- 
in periods and schedules. 

If your receiver is not equipped with the 
Telechron Automatic Clock-Timer, and you would 
care to have the accessory added, The Clock Kit, 
with full installation instructions, may be pur- 


chased from your local Hammarlune dealer. 


TIMES RESONANCE OUTPUT 


g 39 


Figure 6. 
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SELECTIVITY CURVES AT THE INDICATED CRYSTAL POSITIONS 
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BREAK-IN RELAY 


The receiver is equipped with a female chas- 
Sis connector of the rear. of the chassis, along- 
Side the power cord entry bushing. Its purpose is 
to provide connection of a suitable relay for re- 
mote control operation of the receiver. As ship- 
ped from the factory the two terminal plug wires © 
are connected in series with the Send-Receive-CW/ 
SSB Cal Switch. For remote control operation con- 
nect relay contacts to the receptacle by. means of 
a L1ITV.a.c. standard power plug after removing the 
jumper plug (shorting bar). 

The usual antenna change-over relay equipped 
with an extra set of normally closed contacts 
(receiver operating) is suggested. The choice of 
this relay will depend on the particular antenna 
system involved, such as whether a coax relay or 
one for open-wire line is employed. 


Remember that with this system of remote oap- 
eration, the relay performs the sole function en- 
abling you to hear or not to hear signals in the 
loud speaker. 

The Funetion Switch located on the front 


panel determines the type of reception that you 
desire (AM=-CW-SSt}-CAL) . 
The Send-Receive part of the Function Switch 


controls the receiver independent of the Break-in 
Relay (provided that the relay receptacle pins 
are shorted hy e¢ither the relay contacts or the 
wire jumper). 


| 


CAUTTON 
The receptarle pins open and close 
& part af the +tLO5S volt dc regu- 
lated supply load; consequently, 
check all external wires and the 
relay for pussible short circuits 
to ground. 


15 14 13 


Figure 5. 


1. "“S' Meter Carrier Level 

2. Telechron Automatic Clock (Timer) 

3. Timer Switch 

4, Beat Frequency Oscillator Control 
(CW Pitch) 

5. Calibration Set Control 

6. Audio Frequency Gain Control 

7. Phone Jack (Output for Headphone 
Operation) 

8. RF Sensitivity Control 

9. Bandspread Tuning Control 


12 iM} 10 8 


Location of Controls (Front Panel) 


10. Noise Limiter ON-OFF 

11. Tuning Pange Switch (Band Selector) 

12. AVC ON-OFF 

13. Main Tuning Control 

14. Antenna Trimmer 

15. Bandwidth Selector 

16. Crystal Phasing Control 

17. Function Switch (Send-Receive-C¥/SSB- 
Calibrator) 

18. Slot Depth Control 

19. Slot Frequency Control 
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Figure 2, Installation of Single Wire Antenna 


300 OHM TV TWIN LEAD 


Figure 3, Installation of Folded Dipole Antenna ,: 
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SYMBOL 


Vi 
v2 
V3 
v4 
v5 
V6 
v7 
v8 
v9 
v10 
Vil 


TYPE 


6BZ6 
6BE6 
6BE6 
6BAG 
6BAG 
6AL5 
12AX7 
6AQ5 
6C4 
OB2 
5SU4GB 


ays 
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Figure 1. The HQ-145 Communications Receiver 


TUBE COMPONENT 

TUBE 
Pentode 
Pentagrid Converter 
Pentagrid Converter 
Pentode 
Pentode 
Double Diode 
Double Triode 
Pentode 
Triode 


Gas Filled Diode 
Double Diode 


FUNCTION 


RF Amplifier 

Ist Mixer 

Converter or 455 Kes IF Amplifier 
455 Kes IF Amplifier 

455 Kes IF Amplifier 
Detector, Noise Limiter 

455 Kes BFO, Audio Amplifier 
Audio Power Output 

High Frequency Oscillator 
Voltage Regulator 

kectifier 
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NOTES: 
Tu f 1. ALL RESISTORS ARE 1/2 WATT,UNLESS OTHERWISE SPECIFIED. 
: Said cametiies 4 _ 
SID (REAR) 4 2. ALL CAPACITOR VALUES ARE IN MICRO-MICROFARADS. 2 Bet Fe: 
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MICROFARADS, UNLESS OTHERWISE SPECIFIED. es 
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Figure 12. Hammarlund HQ-145 Communications Receiver, Schematic Diagram 
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SERIES OF COMMUNICATIONS 
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INSTRUCTION AND SERVICE INFORMATION 


® 


ESTABLISHED 1910 


In order to receive the full unconditional 90- 
day warranty against defective material and 
workmanship in this receiver, the warranty 
card must be filled out and mailed within two 


weeks of purchase. 


Please refer to serial number of warranty 
in correspondence. 


THE HAMMARLUND MANUFACTURING CO. 


73-88 HAMMARLUND DRIVE 3 3 MARS HILL, NORTH CAROLINA 
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Figure 1. The HQ-145A Communications Receiver 


TUBE COMPLEMENT 


SYMBOL TY PE TUBE FUNCTION 
Vil 6BZ6 Pentode RF Amplifier 
ve 6BE6 Pentagrid Converter lst Mixer 
v3 6BE6 Pentagrid Converter Converter or 455 Kcs IF Amplifier 
v4 6BA6 Pentode 455 Kes IF Amplifier 
V5 6BA6 Pentode 455 Kes IF Amplifier 
v6 6AL5 Double Diode Detector, Noise Limiter 
v7 12AX7 Double Triode 455 Kcs BFO, Audio Amplifier 
v8 6AQ5 Pentode Audio Power Output 
v9 6C4 Triode High Frequency Oscillator 
v10 OB2 Gas Filled Diode Voltage Regulator 


DIODE COMPLEMENT 


SYMBOL TYPE DIODE FUNCTION 
GR2Z CGHRIZG Silicon Rectifier 
CR3 CER72C Silicon Rectifier 
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INTRODUCTION 


The Hammarlund HQ-145A series multi- 
purpose continuous coverage communications receiver 
incorporates many new circuit innovations in 
addition to the well known Hammarlund crystal 
filter and series noise limiter circuits. It will provide 
years of top performance with a minimum of 
maintenance. 

The HQ-145A series receivers has a self- 
contained power supply and a universal transformer 
capable of operation from a 117 volt 60 Cp/s or 220/230 
volt 50/60 Cp/s source, provided the proper adapter 
plug (P4) is installed. It is a superheterodyne receiver 
containing ten tubes and two silicon diodes which 
provides continuous coverage from a 540 Kc/s to 
30 Mc/s. 
10 to 30 Mc/s range including the 20, 15 and 10 
The HQ-145AC incorporates 
The HQ- 
145AX provides an 11 position fixed frequency crystal 


Dual IF conversion is employed on the 


meter amateur bands. 


a telechron automatic clock timer in its design. 


oscillator which may be factory installed or when 
ordered as a field installation kit is furnished with com- 
plete installation instructions. This crystal oscillator 
is designed to be installed in the panel space provided 
for the 24 hour clock timer. 

Electrical bandspread tuning is provided with 
direct calibration every 10 Kcs on the 80, 40, and 
20 meter bands; every 20 Kes on the 15 meter band 
and every 50 Kcs on the 10 meter band. It addi- 
tion an arbitrary bandspread logging scale is pro- 
vided for use throughout the tuning range of the 
Receiver, 

The 100 Kes crystal calibrator (optional ac- 
cessory) provides marker signals at every 100 Kes on 
all bands for checking dial calibration accuracy. 

A tuned RF stage with the addition of an antenna 
trimmer assures maximum sensitivity and a high 
signal to noise ratio for outstanding reception 

of weak and distant signals. A manual sensitivity 
(RF gain) control prevents the receiver from 
overloading on strong signals. 

The well known Hammerlund crystal filter pro- 
vides optimum selectivity for high rejection of 
closely spaced interfering signals. 

The HQ-145A series of receivers are equip- 
ped with an unusually stable beat frequency oscill- 
ator which provides the operator of the receiver with 
a range of audio tones for excellent reception of 
code (CW) signals, as well as (SSB) single side 
band signals. 

One special feature of the HQ-145A series is 


a razor sharp adjustable slot filter to elimin- 


ate co-channel interference. A single knob con- 
trols the position of the "hole" in the IF pass- 
band and provides up to 40 db attenuation of the 
unwanted signals over a range of 10 Kcs. In add- 
ition, the slot depth control may be used to ob- 
tain an additional 20 db rejection at any single 
frequency. 

Accurate reports of signal strengthon AM 
reception are obtained with the aid of the ''S"' 
meter for that ''on the nose" tuning. A send-re- 
ceive switch is provided to silence the receiver while 
transmitting. 

The receiver possesses the Auto Response 
feature which automatically narrows and widens 
the frequency range of the audio output, accord- 
ing to the gain required. This feature permits 
higher fidelity reception on stronger signals, 
while providing the sharp cut-off required in re- 
ceiving communications under adverse conditions. 
A second advantage of the Hammarlund Auto-Response 
is the rapid damping of the audio power in the speak- 
er voice coil which greatly minimizes undesir- 
able speaker "hangover''. The receiver may be 
used with either speaker or headphones. A-C 
hum is made inaudible by means of adequate power 
supply filtering. 

An accessory socket plus a systems socket is 
permanently installed on the rear panel. The acces- 
sory socket may be used to power most 6 and 2 
meter converters. The systems socket will be found 
convenient when the HQ-145A series of receiver is 
employed in conjunction with a transmitter since 
all of the necessary VOX anti-trip and/or relay con- 
nections are available from this socket. This also 
provides a rapid disconnect without the need of tools 
once the installation has been completed properly. 

The 3.2 ohms and 500 ohms output terminations 
on the rear panel are provided for voice coil or line 
operation. The 500 ohm line termination will be 
found very advantageous for phone patch and improved 
anti-trip operation of most VOX circuits. 

Large comfortable controls in logical group- 
ings are provided for the greatest of operating 
ease. The new futuristic front panel is clearly 
marked to permit full attention to the operation 
at hand. 

The HQ-145A series receivers were designed 
with you in mind. You will have many hours of 
pleasure in operating this truly fine communications 


instrument. 
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Figure 2. Installation of Single Wire Antenna 


300 OHM TV TWIN LEAD 


Figure 3. Installation of Folded Dipole Antenna 
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INSTALLATION 


UNPACKING 


Unpack the receiver carefully. Make sure the 
tubes, associated tube shields and pilot lamps 


are in place. 


SPEAKER CONNECTION 

Connect a 3.2 ohm permanent magnet speaker 
(Hammarlund S-200 Speaker) to the two terminals 
marked GND and 3.2 ohms on the rear of the chassis. 
(See Figure 4.) For best performance do not place 
speaker on top of receiver cabinet. If the unit is 
to be operated remotely over a telephone line 
connect the line to the 500 ohm terminals. Note 
that a jack is provided in the lower right corner 
of the front of the receiver for headphones. 
The loudspeaker is automatically disconnected 


when the phone plug is inserted in this jack. 


POWER CONNECTIONS 


Before inserting power cord into power 
outlet, make certain power source is of proper 
voltage and frequency. (Refer to paragraph two 
of INTRODUCTION, ) 


INSTALLING ANTENNA 


The HQ-145A is designed to operate with a 
single wire or a balanced type antenna. The 
front panel antenna trimmer control(Figure 5) 
permits a good match to most antenna systems of 
50 to 600 ohms. 


SPEAKER POWER CORD FUSE SYSTEM SOCKET 


For general coverage, single wire antenna of 
20 to 50 feet length will provide surprisingly 
good reception. A long single wire outdoor 
antenna, such as shown in Figure 2, will gener- 
ally provide entirely satisfactory performance. 
This wire may be 50 to 150 feet long. 

For best reception, the antenna should be 
isolated as much as possible from neighboring 
objects and at right angles to power lines or 
busy highways so as to minimize possible inter- 
ference pickup. 

Optimum performance on a particular amateur 
band or other narrow tuning range will be ob- 
tained by using a tuned half-wave dipole or 
folded dipole fed with 300 ohm transmission line 
or other suitable lead-in, as shown in Figure 3, 

To tune the one-half wave length dipole, the 
following formula for the length of the antenna 


may be used: 


468 

Length (feet) = Freq. (MCS) 
Each half (1/4 wave length) is half the length 
found from the above formula. 

A good ground, although not always necessary, 
will generally aid in reception and reduce stray 
line hum. Reversal of polarity of power cord 
plug may possibly further reduce line hum in 


some locations. 


9) 


ANTENWA METER ADJ. ACCESS. SOCKET 


O 
: CXe 
OBO Qo} 7e1 oa, 


ZERO O 


Figure 4, Connection Points at Rear of Chassis 
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Figure 5. 


"S' Meter Carrier Level 
Slot Frequency Control 
Slot Depth Control 


Pr WwW NY & 


Function Switch (Send-Receive- 
CW/SSB Calibrator ) 

Crystal Phasing Control 
Bandwidth Selector 


Antenna Trimmer 


AVC ON-OFF Switch 
Tuning Range Switch 
(Band Selector) 


5 
6 
i 
8. Main Tuning Control 
9 
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Location of Front Panel Controls 


11. Noise Limiter ON-OFF Switch 

12, Bandspread Tuning Control 

13. RF Sensitivity Control 

14, Phone Jack (Output for Headphone 
Operation) 

15, Audio Frequency Gain Control 

16. Beat Frequency Oscillator 
Control (CW Pitch) 

17. Timer Switch (AC Models Only) 

18. Telechron Automatic Clock 
Timer (AC Models Only) 
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GENERAL OPERATING INSTRUCTIONS 


MAIN TUNING 


The Main Tuning dial provides continuous cov- 
erage throughout the entire range of the receiver. 
In order for the Main Dial calibration to be ac- 
curate, the bandspread dial scale must be set at 
the indicated vertical marking which is located 


at the extreme clockwise end of its dial scale. 


BAND SPREAD TUNING 


The Band Spread Dial scale provides expanded 
dial scale coverage on the 80, 40, 20, 15 and 10 
meter amateur bands. To use the Band Spread Dial, 
set the Main Dial scale to the highest indicated 
frequency of the amateur band in which operation 
is desired. The amateur bands are prominently 
shown on the Main Dial scale by means of the boxed 


off areas. 


20 METER BAND SPREAD POSITION 


A special 20 Meter Band Spread position is 
incorporated in the Tuning Range switch to provide 
the optimum dial scale spread on this band. To 
obtain the proper dial calibration on the 20 Meter 
bandspread dial, the Tuning Range switch must in- 
dicate 20 BS. The adjustment of the Main Tuning 
dial for bandspread operation is the same as pre- 
viously mentioned. (The BS dial calibration is 
inaccurate on the 15 and 10 Meter bands when the 


Tuning Range switch indicates 20 BS). 


100 KCS CRYSTAL CALIBRATOR (OPTIONAL ACCESSORY) 


The 100 Kcs crystal calibrator provides 100 
Kes check points for precise ealibration through- 
out the range covered by the receiver. The 100 
Kes crystal controlled oscillator has been set 
at the factory with sufficient accuracy for all 
practical purposes. 

For dial calibration checking, the Send-Re- 
ceive-CW/SSB-Calibrate switch is set to CAL posi- 
tion and all other controls should be set as list- 


ed under Code or SSB Reception. 


SUGGESTED TUNING PROCEDURE 


First set the bandspread dial at the high 
frequency end of the particular amateur band. 
Next set the main tuning dial to the high frequen- 
cy end of the band. If a 100 Kes crystal calibra- 
tor is available, the Main tuning dial should be 
carefully adjusted, plus or minus the high fre- 
quency band edge marker until the 100 Kes calibra- 
tor is heard. Care must be taken that the proper 
100 Kes marker is employed in order to prevent 
setting the main tuning dial 100 Kcs higher or 
lower than the band edge. Next rotate the band- 
spread dial to the 100 Kcs marker nearest to the 
center of the bandspread tuning range. It will 
undoubtedly be found that upon doing this, the 
100 Kes marker will be plus or minus of the 
exact frequency. The bandspread dial is there- 
fore set to the exact 100 Kcs marking, and the 
main tuning dial is then very carefully adjusted 
until whatever error existed in the bandspread 
dial reading has been corrected. Once this con- 
dition has been obtained, the main tuning dial 
should be left alone and all tuning of the 
amateur bands accomplished with the bandspread 
tuning dial. Using this procedure of setting the 
bandspread dial near the center of its tuning 
range will halve the frequency error that may re- 
sult when either band edge alignment is employed. 

In the event that the 100 Kcs crystal cali- 
brator is not available, a signal of known fre- 
quency, such as harmonics from the crystal oscill- 
ator in your transmitter, should be set up accu- 
rately on the BANDSPREAD tuning dial and the MAIN 
tuning dial rotated very carefully, plus or minus, 
from the high frequency band edge marker until the 
signal of known frequency reads correctly on the 
bandspread dial. For best accuracy of bandspread 
dial calibration, the known frequency should pref- 
erably be near the center of the bandspread dial 
tuning range, since, here again, this will result 
in halving the possible error that may result by 


setting up the bandspread dial to a known frequency 
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at or near either of the band edges. 
Without a 100 Kes crystal calibrator or a known 
frequency, setting up the main tuning dial to 
the high frequency band edge marker may result 
in the bandspread tuning dial being off by as 
much as 100 Kcs or more. If the above procedure 
is followed, the bandspread tuning dial will 
usually read to within approximately 15 Kcs or 


better of the exact frequency. 


TELECHRON AUTOMATIC TIMER (OPTIONAL 
ACCESSORY) 


If your receiver is equipped with the built- 
in Telechron Automatic Clock-Timer, the following 
instructions should be noted: 

Every radio-frequency device is stable only 
at pre-determined operating temperatures. In or- 
der to eliminate waiting for the receiver to warm- 
up to operating temperature, the Telechron Timer 
automatically turns on the receiver ahead of 
anticipated operating time. This is accomplished 
by setting the hand of the timer (small knob 
at rear of receiver) to approximately one-half 


hour before operating time. The front panel 


- 
re 
3 
g 
< 
8 


ena 


control under Timer is then set to ''Auto'' position, 
The function switch is set to REC. The receiver 
is then automatically turned on at the desired 
time. 

The clock hands are set by the rear knob. 
"Push in'' and turn the knob to set the switch 
timing hand and "'pull out" and turn the knob to 
set the clock hands. The front switch is set to 
AUTO and the function switch is set to REC, when 
it is desired to use the automatic clock switch 
for pre-warming the receiver before operation or 
for use as an alarm to turn the receiver on toa 
pre-tuned station. To use the function switch 
normally, the clock switch should be left in the 
ON position. 

The clock will continue to run as long as the 
receiver line cord is connected to the power 
outlet, and is extremely useful for checking sign- 
in periods and schedules. 

If your receiver is not equipped with the 
telechron automatic clock timer and you decide to 
have this accessory added, the clock kit, which 
contains an internally wired program plug may 


be purchased from your local Hammarlund dealer. 
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Figure 6. Selectivity Curves 
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OPERATION 


AM RECEPTION 
For AM reception the position of the controls 
normally should be as follows: 


Send-Receive-CW/SSB-Cal 


Switch Receive 

Selectivity Switch *Off 

Crystal Phasing xe See detailed 
instructions 


Slot Frequency 8k Clockwise 


Slot Depth sesteots 


*See detailed in- 
structions for use 
of slot filter 

Main Tuning Control Tune for the highest 

"S' Meter reading 

Band Spread Control Extreme Clockwise 

marking 

Tuning Range Switch Set to desired fre- 

quency range 

Antenna Trimmer Tune for the highest 


NS" meter reading 


AVC ON-OFF Switch ON 
Noise Limiter Switch OFF 
RF (Sensitivity) Control ** Fully Clockwise 


AF (Gain) Control aa Adjust to 
desired level 
ON (AC Models only) 


Triangular Marker 


Timer Switch 

Beat Frequency Oscillator 
* To obtain Maximum fidelity in AM Reception, 
the widest bandwidth is normally used. However, 
under conditions of severe interference from 
spurious signals or atmospheric noise, the band- 
width is reduced to improve intelligibility 

although some sacrifice of fidelity results. 

Adjust crystal selectivity to suit reception con- 
ditions. 

ac For normal AM reception, the RF gain control 
is rotated fully clockwise. The ''S'! meter cali- 
bration holds only when the Manual-AVC switch is 
on AVC. In the presence of extremely strong 
signals, the RF (Sensitivity) Control may be re- 
duced to limit meter swing. 

*%*%* The Slot Frequency control provides an ex- 
tremely sharp adjustable slot or hole in the 
selectivity curve (See Figure 7). It is normally 
located outside of the passband of the 455 Kcs 

IF Amplifier system. It is brought into the 
passband for the purpose of eliminating inter- 


ference from heterodyne signals on AM and monkey 


chatter on SSB. On CW Reception, the Slot Filter 
will materially aid in reducing or eliminating 


adjacent or co-channel interference. 


CAUTION 
When tuning the receiver across 
any band, make certain that the 
Slot Frequency control is at the 


5 Kes position not on ''0"'" 


Whenever the receiver is being tuned 
for normal reception be sure to first rotate 


the slot Frequency control to the extreme 


. clockwise or counter clockwise position. In other 


words, never leave the Slot Frequency control at 
or near the zero setting. If this procedure is 
not followed it is obvious that the center of the 
passband will be slotted out, some cases this 
being made quite obvious by producing 2 spot 
tuning or 2 peak ''S'' meter readings. 


ste sle slesle 
HS 28 AS 38 


The Slot Depth control is actually a very 
gradual vernier adjustment. In view of this its 
effect will not be very noticeable unless the 
proper procedure is employed. The suggested 
procedure is as follows: 

Tune in a broadcast signal on the broadcast 
band or any other strong constant carrier of 
similar nature. After tuning in the constant 
carrier, peaking the ''S'' meter, and taking the 
above precautions, rotate the Slot Frequency 
control. It will be noticed that upon approaching 
the zero setting, the ''S'' meter reading will be 
affected. A very definite null or minimum '"'S'! 
meter reading will be obtained with the Slot 
Frequency control adjusted at or near zero. 
Observe this "'S'' meter reading. With the Slot 
Frequency control set at the minimum ''S" 
meter reading position, the Slot Depth control 
should be rotated very slowly throughout its range, 
observing the ''S'' meter. It will be found that at 
one particular spot throughout the range of the 
Slot Depth control a further reduction in the ''S" 
meter reading will be obtained. A very slight re- 
adjustment of the Slot Frequency may now result ina 
further reduction of the ''S'' meter reading. 

Once this setting has been obtained, the Slot 
Depth control may be left permanently in this pos- 
ition, and all future Slot Filter adjustments 


made by the Slot Frequency control only. 
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A periodic check of the slot depth control setting 


may be advisable. 

“xe A feature of the audio system is the variable 
negative feedback employed. Maximum feedback is 
provided at low settings of the Audio Gain Control 
for maximum quality reception of strong signals. 
As the Audio Gain Control is increased, the feed- 
back decreases to provide additional selectivity 
by the audio system for reception of weak signals. 
This results in an increased Signal to noise 

ratio. A further advantage is the critical damp- 
ing of the speaker for the elimination of speaker 
"hangover". This upgrades the reception of 
speech and decreases receiver output noise. An- 
other advantage is the reduction of distortion 


at low settings of the Audio Gain Control. 


CODE OR SINGLE SIDEBAND RECEPTION 


For CW Code reception the position of the 


controls normally should be as follows: 


Send-Receive-CW/SSB- CW/SSB 

Cal Switch 

Selectivity *OFF ; 
Crystal Phasing ****See Detailed Instructions 
Slot Frequency Clockwise 

Slot Depth See AM Rec. 


Tune for loudest 


Main Tuning Control 
signal 


**Tune for loudest 
signal, if used 


Band Spread Control 


Set to desired fre- 
quency range 


Tune for the loud- 
est signal 


Tuning Range Switch 


Antenna Trimmer 
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‘RF (Sensitivity) Control 


wee The crystal phasing control is operative 
only when the selectivity control is in position 
1 thru 5. This control provides a "notch" on 
one side of the IF passband of the receiver. 

This rejection notch can sometimes be employed 
to reduce interference from an undesired 

phone signal which is very close in frequency, 

to a desired phone signal. The receiver must 
be tuned so that the carrier frequency of the 
undesired signal falls in the rejection notch. 
The modulated sidebands of the undesired 
Signal still will come through, but the carrier 
hetrodyne will be effectively eliminated and 


interference greatly reduced. 


AVC ON-OFF Switch OFF 
Noise Limiter Switch OFF 


Adjust to desired 
output level 


3/4 Clockwise 
ON (AC Model Only) 


AF (Gain) Control 


Timer Switch 


Beat Frequency Oscillator *** Tune Signal to 
zero beat with knob 
pointing to triang- 
ular marking, then 
turn off zero beat 

in either direction 
for desired tone on 
CW or best intelli- 
gibility on Single 
Sidebands Reception. 
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* Under conditions of severe interference, in- 
crease the selectivity of the receiver by turning 


knob to a higher position. 


eer For Single Side Band Reception adjust band 
spread knob for the loudest signal; then use the 
BFO knob for ''zeroing in'' to the exact frequency, 


or for best speech intelligibility. 


***% The CW Pitch Control markings USB and LSB 
indicate the position of the Beat Frequency 
Oscillator with respect to the center of the IF 
passband. 


When a Single Sideband signal is received, 
the CW Pitch Knob must be turned in the correct 
direction so that the re-inserted carrier (pro- 
vided by the BFO) has the proper phase relation- 
ship to the sideband signal. For upper sideband 
signal reception, the CW Pitch knob must be set 
to the USB side for intelligible reception. 

For lower sideband reception, the CW Pitch knob 
must be set to the LSB side for intelligible 


reception. 


SLOT 
FILTER 
455 KCS 


KILOCYCLES 


Figure 7. Slot Filter Response Curve 


*%** The RF (sensitivity) control should be ad- 


vanced the least amount required for the desired 
audio output. The use of a minimum sensitivity 
control setting insures that no overload dis- 
tortion occurs in the receiver for single side- 


band reception. 


*%k% The crystal phasing control is operative 
only when the selectivity control is in position 

1 thru 5. The phasing control isa differential type 
variable capacitor which permits precise adjust- 
ment of the crystal selectivity characteristic 

for extremely high attentuation of the undesired 
frequency. This control provides a ''notch'' on 
one side of the IF passband of the receiver. 
This is called the "'rejection notch, '' and can 

be utilized virtually to eliminate the heterodyne 
image or repeat tuning of CW signals. The CW 
pitch can be so adjusted and the phasing control 
so adjusted that the desired beat note is of such 
a pitch that the image (the same audio note on 
the other side of zero beat) falls in the ''rejection 


notch'! and is inaudible. 
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Max. AF Gain Control 


AY Gain Approx. 25% of 
rotation from Min. 
Simulating Average 
Setting. 
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Input .10V Across AF 
Gain Control’ Constant 
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5909 aS 
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Figure 8. Auto Response Curve 
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CIRCUIT THEORY 


The HQ-145A superheterodyne communications 
receiver employs double conversion on all signals 
above 10 megacycles. This receiver provides con- 
tinuous coverage of all signals between the range 
of 540 kilocycles and 30 megacycles. Eleven tubes 
are used including the voltage regulator and 
100 Kes Crystal Calibrator (optional accessory). 

The circuitry of the receiver includes an ad- 

justable IF bandwidth selector (crystal filter), a 

crystal phasing control, a slot frequency and depth control, 
a series noise limiter and special band spread ranges 

for the 80, 40, 20, 15 and 10 meter amateur radio 

bands. 


PRE-SELECTION 


The antenna input coupling and RF amplifier 
stage provide the necessary pre-selection and 
gain for high performance and rejection of un- 
desired signals. The high signal level at the 
lst mixer grid, V2, contributes to a favorable 
signal-to-noise ratio. 

Both grid and plate circuits of the RF stage 
are tuned (except plate circuit on .54 - 1.6 Mcs 
Band); individual tuning coils are selected for 
each band. 

The antenna compensation capacitor, adjust- 
able from the front panel, permits the receiver 
to be resonated for optimum performance with the 


particular antenna in use. 


CONVERTER STAGE 


A high degree of oscillator stability is 
attained by the use of a separate mixer (6BE6) 
V2, and an independent oscillator (6C4) V9. 

The output signal from the RF amplifier Vl 
is heterodyned with the output of the local high 
frequency oscillator V9 and electronically combin- 
ed within the mixer tube V2. On the .54 to 1.6 
Mcs, 1.6 to 4.0 Mcs, and 4.0 to 10.0 Mcs bands 
the local oscillator is located 455 Kcs above 
the signal frequency. On the 10.0 to 30.0 Mcs 
and the 20 meter bandspread positions the local 
HF oscillator is located at 3035 Kcs above the signal 
frequency. 

When operating on 10.0 to 30.0 Mcs and the 
20, 15 and 10 meter band spread positions, the 
difference frequency of 3035 Kcs is heterodyned 
with the output of the 2580 Kcs crystal controlled 
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oscillator and electronically combined in the 
converter tube V3 (6BE6), to produce 455 Kes, 2nd 
IF. When the band Selector switch indicates 
.54-1.6Mcs, 1.6 -4.0 Mcs, or 4.0 - 10.0 Mes, 
the crystal oscillator section of the converter 

tube ceases to oscillate, and the converter be- 


comes a regular 455 Kes IF amplifier. 


Low-loss tube sockets, low-loss phenolic 
insulation, temperature compensating capacitors, 
and stable coaxial trimmers all contribute to the 
excellent oscillator's stability. Additional 
frequency stability is attained by applying a 
regulated voltage to the oscillator circuit, and 
by the rugged constructional design of the entire 


HF oscillator section. 
455 KCS IF AMPLIFIER 


The output of the second conversion stage 
V3 is fed into two stages of 455 Kcs IF ampli- 
fication. The interstage coupling network to 
the first tube contains the well known Hammar- 
lund 455 Kes Crystal Filter and phasing network. 

The Crystal Selectivity switch provides six 
different bandwidths which enable the operator 
to successfully receive signals under the most 
severe conditions of interference due to atmos- 
pheric or man made noises. The six position 
Selectivity switch includes an Off position 
(highest fidelity) and five progressively in- 
creasing selective bandwidths as shown in 
Figure 5. 

Switch positions Off, 1, 2, and 3 are recom- 
mended for phone or single sideband reception. 
Positions 4, and 5 are recommended for reliable 
CW or code reception. The phasing capacitor Cl6 
may be adjusted to provide additional rejection 
to very strong, closely spaced, interfering 
Signals, 

The output circuit of the first 455 Kes IF 
amplifier consists of two IF transformers T9 and 
T10 which are interconnected by means of a network 
of resistors, capacitors, and coils comprising 
the Slot Filter section. This low-impedance net- 
work forms a balanced bridge arrangement known as 
a Bifilar 'T'' trap. The slot filter inductor L3 
and slot tuning capacitor C22 (with capacitors 


C20, and C21) form a tuned circuit which presents 
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avery high :mpedance to signals passing through 
at the resonaat frequency (See Figure 7). Resis- 
tive balance is contre.led by the Slot Depth 


Potentiometer R2l. 
DETECTOR AND NOISE LIMITER 


One section of the 6AL5 tube, V6, is used for 
the second detector and AVC system. This system 
produces a minimum of distortion. 

The other half of V6 operates as a series, 
self-adjusting noise iimiter. It will reduce 
automobile :gnition and other types of impulse 
noise to a minimum. Intelligibility is not af- 
fected by the noise limiter, although it may be 


switched o‘f if desixrec. 
AVG SYSTEM 


Auto:ratic Volume Control minimizes fading 
and signal strength variations by controlling the 
gain of the RF stage VI andIF stage V4. Asa 
result, a comfortable and constant level of 


audio is maintained. 
AUDIO AMPLIFIER 


The first audio stage is a resistance coupled 
voltage amplifier employing one section of the 
12AX7 (V7A). The audio output stage is a 6AQ5 
beam power amplifier (V8) providing an undis- 
torted output level of at least one watt. 

A feature of the audio system is the vari- 
able negative feedback employed (See Auto- 
Response Curve, Figure 8). Maximum feedback is 
provided at low settings of the AUDIO GAIN con- 
trol for the fine quality reception of local 
broadcast and strong short wave stations. As 
the AUDIO GAIN control is increased, the feed- 
back decreases, so that on reception of weak 
signals additional selectivity is provided by 
the audio section. This results in an increased 
signal-to-noise ratio. A further advantage is 
the critical damping of the speaker for elimina- 
tion of speaker "hangover". This upgrades the 
reception of speech and music and decreases tks 
noise output of the receiver. Another advantage 
is the reduction of distortion et lower settings 


of the AUDIO GAIN control. 
"S'' METER (CARRIER LEVEL) 


The "'S'", or Tuning, Meter is provided to 


assist in tuning and to give an indication of 


a 


relative signal strength. Because the meter 
readings are proportional to AVC voltage, it is 
operative only in the Receive Position with 
AN Gone 


The meter, which is calibrated to 40 db 
over S-9, is factory adjusted so that a signal 
input of approximately 50 microvolts gives a 
reading of S-9. Each '"'S'' unit indicates a 6 db 
increase, equivalent to doubling signal strength. 
Should rneter readjustment be necessary: 

1. With receiver off, mechanically 
adjust meter pointer to zero with 
the aid of a small screw-driver. 

2. Turn power on, set function switch 
to REC., and Sensitivity control 
to MAX, 

3. Allow the receiver to warm up for 
at least 15 minutes. 

4. With AVC ON, and the Antenna 
Terminals shorted, turn Zero 
Adjust potentiometer R24 until 


meter pointer indicates ''0"'. 


BEAT FREQUENCY OSCILLATOR 


The Beat Frequency Oscillator control L8 
varies the tuning of the 455 Kcs BFO (1/2 of 
12AX7-V7B) over a range from zero beat to plus 
or minus 2 Kcs. The BFO is connected in an 
ultra stable modified Colpitts Oscillator 
Circuit. The high C to L ratio tuned circuit 
with the addition of the temperature compen- 
eating capacitor C56 substantially contribute 
to the outstanding performance of this section 


of the receiver. 


CRYSTAL CALIBRATOR (OPTIONAL ACCESSORY) 


A 6BZ6 vacuum tube, a hermetically sealed 
quality cuartz crystal unit, and associated com- 
ponents form a highly stable 100 Kcs crystal-con- 
trolled oscillator to provide calibrating markers 
at 100 Kes intervals throughout the range of the 
receiver. A ceramic trimmer capacitor located on 
the calibrator assembly is provided for accurately 
adjusting the oscillator frequency to zero beat 
with anv primary frequency stand ard such 


as 'WWV"'. 
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SERVICE AND ALIGNMENT PROCEDURE 


NOTE 
Before servicing this receiver, disconnect 
the unit from the power source and remove 
all lead wires attached to the terminal 
connections located at the rear of the chassis 
apron. Carefully turn the receiver on its 
front panel and rest the unit on top of smooth 
clean surface (preferably a soft cloth). 
Remove the three No. 10 Hexagon head machine 
screws which fasten the chassis to the cabinet 


at the rear skirt. Remove the knob from the 


SOCKET FOR 
CRYSTAL CALIBRATOR 
TRIMMER C302 


NOTE 


INSERT ALIGNMENT 
TOOL FOR ADJUST — 
MENT OF THESE 
BOTTOM COILS FROM 
UNDERSIDE OF 
CHASSIS. ALL 

OTHER COILS RE— 
QUIRE INSERTION OF 
ALIGNMENT TOOL 
FROM THE TOP SIDE 
OF THE CHASSIS FOR 
BOTH TOP AND BOT— 
TOM SLUGS. 


455Kces IF COIL 
ADJUSTMENTS 
TOP AND BOTTO 
SLUGS 


455Kces IF COIL 


ADJUSTMENTS 
TOP ONLY 


455Kcs SLOT 3035Kes IF ADJ 


FREQ. COIL BOTTOM SLUG 
ADJUSTMENT 455Kcs IF ADJ 
TOP SLUG 
Figure 9. 
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HF OSCILLATOR COIL ADJUSTMENTS — Mics 


clock adjustment shaft if the receiver is 
equipped with a clock assembly. Lift the 
cabinet straight up and off the chassis. To 


re-assemble reverse this procedure. 


RF AND IF ALIGNMENT 


Two non-metallic alignment tools are required 
for the complete alignment: 
General Cement Co. No. 5097 or equal 
General Cement Co. No. 8282 or equal 


COIL FREQ. 
TOP .600 
4.0 
11.0 


TOP 
BOTTOM 


BFO 
ASSEMBLY 


Top View of Chassis 
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Unless otherwise specified, the front panel 
controls shall be positioned as follows for the 


complete alignment of the receiver: 


Send-Receive-CW/ Receive 
SSB-Cal Switch 

Selectivity Switch Off 
Crystal Phasing Triangular 


Marker (Mid-position) 


Antenna Trimmer 
AVC ON-OFF Switch 
Noise Limiter Switch 


RF (Sensitivity) 
Control 


AF (Gain) Control 


Timer Switch 


Beat Frequency Oscil- 


lator Control 


Mid-position 
OFF 
OFF 


Adjust to pre- 
vent overload- 
ing 


Minimum Gain 
On (AC Models only) 


Triangular Marker 
(Mid-position) 


NOTE 


The receiver should be warmed up fora 


period of at least 1/2 hour before 


proceeding with the complete alignment. 


Slot Frequency Clockwise 
Slot Depth Clockwise 
Main Tuning Control 4.0 Mcs 
Band Spread Control Extreme Clock- 
wise Marking 
Tuning Range Switch 1.6 - 4.0 Mcs 
—— 


RF TRIMMER ADJUSTMENTS—Mcs 


HF OSCILLATOR TRIMMER ADJUSTMENTS—Mcs 


Figure 10. Bottom View of Chassis 


455 Kes IF COIL 
ADJUSTMENTS 
FROM UNDERSIDE 
OF CHASSIS 
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IF ALIGNMENT 


A high degree of stability has been designed 
into the receiver making re-alignment unnecessary 
unless electrical parts are replaced which would 
affect the tuning of the IF circuits, such as IF 
transformers, or 455 Kes crystal. 

If for any reason, the 455 Kcs IF system per- 
forms unsatisfactorily, itis strongly recommended 
that a standard tone modulated AM signal generator 
be used for thoroughly checking the performance 
of this receiver before proceeding with the align- 
ment. 

The IF alingment of the receiver can be ac- 
complished by the sweep generator method and the 
AM single frequency method. The sweep generator 
method is the preferred method for re-alignment 
of the HQ-145A Communications Receiver because of 
the greater precision to which the IF coils can 
be adjusted. However, in view of the fact that 
there are a very limited number of 455 Kcs Sweep 
Generators available as test equipment, the alter- 
nate single frequency alignment method is also 
described. 


SWEEP GENERATOR METHOD (PREFERRED) 


The IF alignment of the receiver requires 
the use of a 455 Kcs sweep generator, an oscillo- 
scope, and a phasing network for proper synchro- 
nization. Alignment snould not be attempted un- 
less suitable equipment is on hand and consider- 
able experience in sweep alignment techniques has 
been acquired. 

In practically al! of the cases requiring 
re-alignment an over-all touch-up operation will 
be required. This is accomplished by connecting 
the sweep generator «able to the grid of the first 
mixer (pin 7-V2), and connecting the oscilloscope 
input cable across the volume control. Connect a 
large ceramic disc type of capacitor (.01 mfd) in 
series with the cable inner conductor (dc block- 
ing capacitor). 

Apply a small amount of sweep signal to the 
receiver and adjust ‘he oscilloscope for a rela- 
tively large amount of gain and satisfactory pic- 
ture size. Check the phasing control knob posi- 
tion to indicate the triangular indice and turn 
crystal knob to position '4'", Adjust phasing net- 
work so that forward and return traces of the 


sweep co-incide. 
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Peak align 455 Kes windings for maximum 
amplitude (T5 and T6 top cores, T7, T9, T10, 
T1l) and omit T8. Then turn crystal selectivity 
knob to position "1"', and adjust T8 so that a tall 
selectivity curve with a slightly flattened peak 
is obtained. At the proper adjustment the abrupt 
change (spike) in the smooth selectivity curve 
will be located very close to the baseline of the 
trace, and the amplitude of the trace on positions 
"OFF" and ''l1"' will be practically identical. 

Re~adjust all 455 Kcs IF coils again (except 
T8) so that symmetry and phasing co-incide on 
posiueEns “Om, i 2, 3, and 4". 

NOTE 
The sweep generator frequency must 
be adjusted to obtain exact co- 
incidence of the forward and return 
trace. If complete co-incidence is 
not obtained, alternately make slight 
adjustments of the phasing control 
and sweep generator frequency until 
the images co-incide. After these 
steps have determined the exact 
frequency of the 455 Kes crystal, 
the center frequency of the sweep 


generator should be re-adjusted. 
SINGLE FREQUENCY METHOD (ALTERNATE) 


Connect the output cable of the 455 Kes 
unmodulated signal generator to the grid (pin 7) 
of the first mixer V2 and the chassis. Connect 
a dc vacuum tube voltmeter between the diode plate 
pin 1 (V6) 6AL5 socket and chassis. 

Adjust the Front Panel Controls as specified 
above, and adjust the Signal Generator frequency 
for maximum output with crystal selectivity set 
to position ''4''". Turn to position "'l'' and 
peak align all 455 Kcs IF transformer windings 
(fe and. 16 top.cores,. (4.1.5; 59, 1:10:and. T 11). 
Repeat procedure on crystal positions | and 4+ 
to insure accurate coil adjustments. 

BEAT FREQUENCY OSCILLATOR ALIGNMENT 


With the same equipment and set-up as used 
in the preceding paragraph, turn cry: ‘al select- 
ivity to position 5 and adjust the sigra! gener- 
ator frequency for maximum reading Turn signal 
generator modulation on, turn crysta: selectivity 


off, and turn Send-Receive Switch to “W/SSB. 
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Loosen stop collar set screws on CW Pitch 
shaft (located directly behind the Front Panel). 
Turn CW Pitch knob for an audible zero beat on 
the loudspeaker. Tighten set screws so that the 
longer set screw is located in the mid-position 
with respect to the stop lug. Loosen the CW 
Pitch knob set screws and adjust knob indication 
so that it points vertically up on zero beat 


(mid-position). 
3035 KCS IF ALIGNMENT 


After 455 Kcs IF Alignment using either 
system, peak align the bottom cores of T5 and T6 
by feeding in a 3035 Kes signal in the same 
manner described in previous paragraph, and make 
certain that the Band Selector switch indicates 


10-30 Mcs Range. 
RF ALIGNMENT. 


I The slugs and trimmers have been factory 
adjusted and should require a minimum amount 


of adjustment during re-alignment. 


Ze All Antenna, RF, and Oscillator coil adjust- 
ments are made from the top side of the 
chassis at the specified frequencies as shown 
in figure 9. 

All trimmer adjustments are made at the 


specified frequencies as shown in figure 10. 


ck Connect the unmodulated, signal generator 
output cable to the antenna and ground 
terminals of the receiver, with the Terminal 
A adjacent to the G terminal jumped together 
(See figure 4). Insert in series with the 
inner conductor of the output cable, a 100 


ohm dummy antenna resistor. 


4. Set the controls the same as for IF alignment 
as described above. 
Adjust the Sensitivity Control as required 
to prevent overloading and also to obtain 
sufficient signal reading on the VTVM 
connected to pin 1 of V6 (6AL5). 


a The Oscillator Circuit is first adjusted to 


indicate proper dial calibration at the 
specified frequencies on each band, then 

the RF and finally the Antenna Circuits. 

A certain amount of interaction will occur 
between the Oscillator and RF adjustments, 
particularly on the higher frequency bands. 
Final adjustment should be accomplished by 
combined or alternate adjustment of the 
oscillator and RF for maximum amplitude and 


accurate dial calibration. 


NOTE 
The trimmer adjustments should 
always be the final adjustment 
for each band. 
There is no trimmer adjustment on the .54 


to 1.6 Mcs band. 


6. Note that the HF oscillator frequency in the 
HQ-145A is always located above the signal 
frequency by 455 Kcs for signals located 
below 10 Mcs., and by 3035 Kes for signals 
located above 10 Mcs. It is necessary to 
make certain the oscillator frequency is 
always adjusted so that it is above the 


incoming signal frequency. 


the During RF alignment the Antenna Tuning 
Capacitor C3 must be placed in the mid-po- 
sition of its range on all bands except the 
broadcast band. 
On the broadcast band (.54 to 1.60 Mcs), the 
antenna tuning capacitor (C3) is adjusted 
to approximately 45 degrees from its maxi- 
mum capacity position when the Main Dial 
indicates 600 Kcs. With this setting the 
Antenna Coil (T1) and top slug of the RF Coil 
(L4) are peak aligned. When the Main Dial in- 
dicates 1500 Kcs the Antenna tuning capacitor 
(C3) should be checked for a double peak. While 
tuning across the band, the capacitor setting 
required for maximum signal pick-up will pro- 
gressively change from maximum to minimum 


as the frequency of received signal increases. 
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POSSIBLE RECEIVER DIFFICULTY 


1. If upon turning the power "'ON'"' the dial 
scales are not illuminated, check for a blown 
fuse. 

On the HQ-145AC models when turning the 
power "'ON'' the dial scales are not illuminated and 
after two minutes of waiting the receiver fails to 
operate, the clock timer is not making contact. 
Manipulate the clock timer knob to indicate the 
"ON'' position with the AC power switch, (Audio 
Gain Knob) "ON". The clock timer switch should 
always point to the 'ON'' position unless the auto- 


matic timer is utilized. 


2. Excessive Hum usually is due to a defec- 
tive 12AX7 tube (V7). This tube type may test 
good in a tube testing device but may be unusable 
because of higher than average heater-to-cathode 


leakage within the tube. 


3. Poor Noise Limiter action is usually due 
to a poor or defective 6AL5 tube (V6). Remember 
that the use of the noise limiter will always 
result in some signal distortion for effective 


noise limiting action. When listening to strong 


broadcast stations or strong local Signals, the 
noise limiter switch should be in the OFF 
position unless slight distortion is preferable 

to excessive pulse type of noise, such as ignition 


interference. 


4. Erratic or Poor ''S''Meter performance is 
usually due to the two 6BA6 (V4 and V5) vacuum 
tubes. Merely interchanging these tubes may 
provide sufficient improvement. Replacing one 
or both of these tubes may be advisable before 
suspecting other troubles. 

The majority of all receiver troubles have 
been found to be due to one or more defective 
tubes. Rough handling in shipment is largely 
responsible for the poor performance of the re- 
Geivieny. 

Please, therefore, be sure to follow the 
above suggestions and have all vacuum tubes 


tested before writing to the Hummarlund Mfg. Co. 


MAINTENANCE 


The HQ-145A is designed to give years of 
trouble-free service. Tube failure is the most 
common source of trouble. The second most common 
cause of difficulty is component failure among 
small resistors and fixed capacitors. 

The following charts give voltages and resis- 
tances between the tube socket terminals and chassis. 
Voltages indicated are those measured with a 
vacuum tube voltmeter; resistances with a vacuum 
tube ohmmeter. Slight variations in the order of 
10 percent from indicated values should be dis- 


regarded. 
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With the aid of the chart and schematic dia- 
gram, components can usually be located. The 
parts listing in the back pages of this manual 
gives component values and Hammarlund part numbers. 

Standard items may be purchased locally, non- 
standard components are available on order from 
the factory. 

A sensitive communications receiver should 
be entrusted only to a qualified technician- 

Should difficulty be experienced, please write 
Customer Service, Hammarlund Manufacturing 
Company, for advice or to arrange for factory 


service. 
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CONDITIONS SAME AS.IN THE TABLE 1. 


TABLE 2Z. 


TUBE SOCKET RESISTANCE 


SOCKET PIN NUMBER 


- TUBE SOCKET VOLTAGE 


4 


5 


lst Mixer 
6BE6 


2nd Mixer 
6BE6 


IF Ampl. 
6BA6 


IF Ampl. 
bBA6 


DET. 
6AL5 


-NL 


Audio - BFO 
12AX7 


PWR. Ampl. 
6AQ5 
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PARTS LIST HQ-145A 


SCHEMATIC HAMMARLUND 
DESIGNATION pete ETN PART NO, 
L CAPACITORS 
Cle A=G Variable, Main Tuning 9441-60-40006 
G2, Gah Variable, Bandspread 9441-60-40007 
C3 Variable, Antenna Compensator | 9434-45-40024 
C4, C5, C6, C7, C8, | Fixed, Ceramic Disc, .01 mf, + 80 -20% 600V | 1509-01-01011 
CHA Glow C13sCl9* 
G2, Ges, C29. 
C3223 e59, 1 C55; 
GO, 1G6Sen Goo, Gail + 
Guo Fixed, Dur-Mica, DM-15, 2.0 pf a 5 pf, 500V 1519-01-00024 
Gi? Fixed, Dur-Mica, DM-15, 560 pf, - 5%, 500V 1519-01-03004 
Gis Fixed, Dur-Mica, DM-15, 10 pf, 500V 1519-01-00006 
Cl6 Variable, Crystal Filter A 9411-77-60002 
C17, C34, C52, C53, | Fixed, Dur-Mica, DM-15, 100 pf, - 10%, 500V | 1519-01-00001 
C74 
CZO0 Fixed, Dur-Mica, DM-15, 1200 pf, 500V 1519-01-03003 
C21 Fixed, Molded Mylar, .033 pf, 200V 1528-01-00001 
G22 Variable, Slot Tuning : aa 1509-01-01014 
G23, C24 Fixed, Ceramic Disc, .01 mf, = 10%, 1000V / 1501-01-00020 
EPS, (G2, GOO, (eS Fixed, Ceramic Disc, .04 mf, + 80 -20%, 600V | 1509-01-01005 
C30 Fixed, Ceramic Disc, .005 mf, G.M.V., 1000V 1509-01-01003 
EO Wet, (Coy Trimmer, Mica 1. 5-20pf | 1521-01-00003 
C38 Fixed, Disc NPO 6.8 pf, 1000V 1509-01-00022 
C41 Fixedsa lempeCompn,, 2.0 pf, 1000V 1509-01-00001 
C42 Fixed, Disc, N-750, 6.8 pf, - 5%, 1000V 1509-02-00010 
C43 Fixed, Dur-Mica, 1170 pf, 500V yi 1519-02-03007 
C44 Fixed, Dur-Mica, DM-20, 3000 pf, ; 5%, 300V 1519-02-05003 
C45 Fixed, Dur-Mica, DM-20, 1300 pf, ,- 2%, 300V 1519-02-05002 
C46 Fixed, Dur-Mica, DM-15, 430 pf, - 1%, 300V 1519-02-00029 
C47, G49, C50, C51 Trimmer, Variable Rotary i 1527-01-00001 
C48 Fixed, Disc, N3300, 2.7 pf, - .25 pf, pooV 1509-02-02004 
C54 Fixed, Temp. Comp., N1400, 1.5 pf, - .25 pf, 1509-01-02002 
500V 
C56 Fixed, Temp. Comp., N750, 130 pf, i 5%, 500V 1509-01-03001 
G57 Fixed, Dur-Mica, DM-19, 1200 pf, 500V 1519-01-03006 
C58, C59 Fixed, Dur-Mica, DM-30, 4300 pf, - 5%, 500V 1519-01-06001 
C60 Fixed, Dur-Mica, DM-15, 1.0 pf, 500V 1519-01-00023 
Cél Fixed, Dur-Mica, DM-19, 510 pf, 500V 1519-01-03002 
C62 A. BaaeG Fixed, Electrolytic, 40/60/25 mf, 450/450/50V 1517-01-00001 
C63, C64 Fixed, Ceramic Disc, .01 mf, 1400V 1509-01-01015 
C65 Fixed, Dur-Mica DM-]15, 8.0 pf - .5 pf, 300V 1519-02-00021 
G70 Fixed, Mylar, .22 mf- 10%, 400V 1528-02-02001 
G72 Fixed, Dur-Mica DM-15, 4 pf - .5 pf, 500V 1519-02-00025 
| o73 Fixed, Dur-Mica DM-15, 100 pf - 10%, 500V 1519-01-00001 
RESISTORS 
R2 180 ohms is 10%, 1/2 W. 4703-01-00323 
R3, R49 22 ohms -,10%, 1/2 W. 4703-01-00312 
R4 470 ohms -10%, 1/2 W. 4703-01-00328 
R5, RSS) eo 47K ohms -,10%, 1/2 W. 4703-01-00352 
R6 6.2K ohms zt 5%. 1/2 W. 4703-02-00466 
Ri, RlOeR1LT RIG; 2.2K ohms - 10%, 1/2W 4703-01-00336 
R25, R26, R29, R34, 
R44 + 
R8 33K- 40%, 1/2 W. 4703-01-00350 
RY | 4.3K - 5%, 1/2 W. 4703-02-00462 
R12 300 ohms = 5%, 1/2 W. 4703-02-00434 
RIS, RSI | 100 ohms, - 10%, 1/2 W. 4703-01-00320 
R14 33 ohms - 10%, 1/2 W. 4703-01-00314 
RIS 470 ohms a 10%, 1/2 Ww. 4703-01-00364 
R16 180 ohms - 5%, 1/2 W. 4703-02-00429 
R17 1.5K = 5%; 1/2.W. 4703-02-00451 
Rags Variable, 10K, (Sensitivity) 4735-02-00003 
i 
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SCHEMATIC HAMMARLUND 
| DESIGNATION DESCRIPTION PART NO, 
RESISTORS (CONT. ) 
[eee 
R20 120 ohms 2 5%, 1/2 w. 4703-02-00425 
R21 Variable, 200 ohms, (Slot Depth) 4735-01-00201 
R22 68 ohms = 5%, 1/2 W. 4703-02-00419 
R23 39 ohms - 5%, 1/2 W. 4703-02-00413 
R24 Variable, 300 ohms, (Meter Zero Adj. ) 4735-01-00400 
R27 Variable, 1.0 megohm (Audio Gain) Includes 4735-02-08000 
Power Switch (S6) 
R28 47 ohms -,10%, 1/2 W. 4703-01-00316 
R30 430 ohms - 5%, 1 W. 4704-02-00738 
R33 47K ~ 10%, 1/2°W: 4703-01-00352 
R35 10 ohms 710%, 1/2W 4703-01-00308 
R37 1K - 10%,1/2W 4703-01-00332 
R40 100K = 10%, 1 Ww. 4704-01-00656 
R41 4K - 10%, 10 W. 4714-01-01002 
R42, R50, R51 100K, - 10%, 1/2 W. 4703-01-00356 
R45 68K = 10%, 1/2 Ww. 4703-01-00354 
R46 22 ohms = 10%, 1 W. 4704-01-00612 
R47 1 megohm - 10%, 1/2 W. 4703-01-00368 
R48 2.2 megohms - 10%, 1/2 W. 4703-01-00372 
COILS 
pea 
sl RF Choke, 38 micorhenries 18-04-01-00001 
L2 Bifilar 1804-01-00162 
L3 Slot Filter -” 1803-01-00106 
L4 RF Coil Assembly, .54 to 1,6 mcs, 1.6 to 1809-01-00005 
4.0 mcs ‘ 
15 RF Coil Assembly, 4.0 to 10.0 mcs, 10.0 to\ 1811-01-00011 
30.0 mes. 
L6 Osc. Coil Assembly, .54 to 1.6 mcs, 1.6 to 1809-01-00006 
4.0 mes | 
HEC Osc. Coil Assembly, 4.0 to 10.0 mcs, 10.0 fo 1811-01-00012 
30.0 mcs 
L8 BFO Coil Assembly / 9001-03-00016 
L9 Filter Choke 5627-01-00003 
TRANSFORMERS 
Til Antenna Coil Assembly, .54 to 1.6 mcs 1809-01-00004 
oe Antenna Coil Assembly, 1.6 to 4.0 mcs 1809-01-00010 
Ts Anténna Coil Assembly, 4.0 to 10.0 mcs 1811-01-00010 
T4 Antenna Coil Assembly, 10.0 to 30.0 mcs 1812-01-00012 
[52 ee 6 IF Transformer, composite, 3035 and 455Kc 1814-01-00001 
DUS fey. wats) IF Transformer, Crystal Filter 1816-02-00001 
AGC ARIK, IF Transformer 1811-01-00020 
ag IF Transformer 1811-01-00018 
Tz Audio Output Transformer 5618-01 -00003 
eS Power Transformer, 230/115V Primary 5603-02-00011 
SWITCHES 
teiline Hae. Beh YE Switch, Wafer, Ant., RF, Osc. 5105-01-00007 
Sila» Switch, Wafer, Osc. 2nd Mixer 5105-02-00017 
S2 Switch, Selectivity 9001-03-00015 
S53, S4 Switch, SPST (AVC ON-OFF or Noise Limiter) 5101-01-00001 
S5 Switch, Send Receive-CW/SSB-Cal. 5106-02-00009 
z S6 Switch, Power ON-OFF Included in R27 
TUBES AND DIODES 
Vil Electron, 6BZ6 5721-01-00002 
Viz Vi Electron, 6BE6 5712-01-00001 
v4 v5 Electron, 6BA6 5721-01-00001 
V6 Electron, 6AL5 5702-01-00001 
ica 
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SCHEMATIC HAMMARLUND 
DESIGNATION par ee) PART NO, 
TUBES AND DIODES (CONT. ) 
V7 Electron, 12AX7 5705-01-00003 
V8 Electron, 6AQ5 5722-01-00001 
v9 Electron, 6C4 5704-01-00001 
vV10 Electron, OB2 5745-01-00002 
CRZ, CR3 Rectifier, Silicon CER72C 4807-01-00001 
SPECIAL ASSEMBLIES 
Crystal Panel, Clock Window 2411-01-00005 
M1 Meter ''S'' (Carrier Level) 2903-01-00002 
Yl Quartz Crystal, 2580 mcs 2304-01-00004 
NE Quartz Crystal, 455Kcs 2303-02-00001 
Za RC Printed Network (AVC-Noise) 1711-01-00002 
Lie RC Printed Network (Audio) 1711-01-00001 
MISCELLANEOUS 
DS1, DSz iLeweayey, Ipsos, INO, 45%, BoGe o lSN 3901-01-00001 
Fl Fuse, Slow Blow Type 3 AG, 1 Amp. (Used on 5134-02-00002 
115V) 
Fl Fuse, Slow Blow Type 3 AG, 1/2 Amp. (Used on 5134-02-00006 
230V) 
Jl Phone Jack 2109-01-00001 
wiz System Socket (8 Pin) 2126-01-00002 
JS Connector, Female (Access. Socket) 2102-01-00013 
J4 Socket 115/230V (8 Pin) 2126-01-00002 
JS Connector, Female (Cal. Socket) 2102-02-00014 
Knob, (3/4'' Dia. ) 2430-01-00003 
Knob, (1! Dia. ) 2430-01-00011 
Knob, (1!'' Dia. ) (White Line) 2430-01-00010 
Knob, Bar 2430-01-00050 
Knob(2h! Dia.) 2430-01-00030 
Knob, (Pointer Type) 2430-01-00040 
Window 2411-02-00003 
Spring, BFO Tension 2537-01-00007 
Instruction Manual 9001-06-00002 
————— 


OPTIONAL ACCESSORIES 


Plug-In Crystal Calibrator Assembly XC-100P 
Fixed Frequency Crystal Oscillator 

Speaker Assembly in Cabinet, matched to the 
HQ-145A Series Receivers 

Telechron Clock Assembly (115V/60 cps) 
Telechron Clock Assembly (230V/60 cps) 
Telechron Clock Assembly (230V/50 cps) 
Coordination Cable Assembly (For use with 
various transmitters) 


9205-00-00021 
9211-00-00002 
9210-00-00011 


9207-01-00001 
9207-01-00002 
9207-01-00003 
9206-00-00060 
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THE 
HQ-145A 
SERIES OF COMMUNICATIONS 
RECEIVERS 


INSTRUCTION AND SERVICE INFORMATION 


® 


ESTABLISHED 1910 


In order to receive the full unconditional 90- 
day warranty against defective material and 
workmanship in this receiver, the warranty 
card must be filled out and mailed within two 
weeks of purchase. 


Please refer to serial number of warranty 
in correspondence. 


THE HAMMARLUND MANUFACTURING CO. 


73-88 HAMMARLUND DRIVE 3 : MARS HILL, NORTH CAROLINA 
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Figure 1. The HQ-145A Communications Receiver 


TUBE COMPLEMENT 


SYMBOL TYPE TUBE FUNCTION 
vl 6BZ6 Pentode RF Amplifier 
ve 6BE6 Pentagrid Converter lst Mixer 
V3 6BE6 Pentagrid Converter Converter or 455 Kcs IF Amplifier 
v4 6BA6 Pentode 455 Kcs IF Amplifier 
v5 6BA6 Pentode 455 Kes IF Amplifier 
v6 6AL5 Double Diode Detector, Noise Limiter 
V7 12AX7 Double Triode 455 Kcs BFO, Audio Amplifier 
v8 6AQ5 Pentode Audio Power Output 
¥2 6C4 Triode High Frequency Oscillator 
vlo OB2 Gas Filled Diode Voltage Regulator 


DIODE COMPLEMENT 


SYMBOL TYPE DIODE FUNCTION 
CR2 CER7Z2C Silicon Rectifier 
GR CER?Z2C Silicon Rectifier 
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INTRODUCTION 


The Hammarlund HQ-145A series multi- 
purpose continuous coverage communications receiver 
incorporates many new circuit innovations in 
addition to the well known Hammarlund crystal 
filter and series noise limiter circuits. It will provide 
years of top performance with a minimum of 
maintenance. 

The HQ-145A series receivers has a self- 
contained power supply and a universal transformer 
capable of operation from a 117 volt 60 Cp/s or 220/230 
volt 50/60 Cp/s source, provided the proper adapter 
plug (P4) is installed. It is a superheterodyne receiver 
containing ten tubes and two silicon diodes which 
provides continuous coverage from a 540 Kc/s to 
30 Mc/s. 
10 to 30 Mc/s range including the 20, 15 and 10 
The HQ-145AC incorporates 
The HQ- 


Dual IF conversion is employed on the 


meter amateur bands. 
a telechron automatic clock timer in its design. 
145AX provides an 11 position fixed frequency crystal 
oscillator which may be factory installed or when 
ordered as a field installation kit is furnished with com- 
plete installation instructions. This crystal oscillator 
is designed to be installed in the panel space provided 
for the 24 hour clock timer. 

Electrical bandspread tuning is provided with 
direct calibration every 10 Kcs on the 80, 40, and 
20 meter bands; every 20 Kes on the 15 meter band 
and every 50 Kes on the 10 meter band. It addi- 
tion an arbitrary bandspread logging scale is pro- 
vided for use throughout the tuning range of the 
receiver. 

The 100 Kes crystal calibrator (optional ac- 
cessory) provides marker signals at every 100 Kcs on 
all bands for checking dial calibration accuracy. 

A tuned RF stage with the addition of an antenna 
trimmer assures maximum sensitivity and a high 
signal to noise ratio for outstanding reception 

of weak and distant signals. A manual sensitivity 
(RF gain) control prevents the receiver from 
overloading on strong signals. 

The well known Hammerlund crystal filter pro- 
vides optimum selectivity for high rejection of 
closely spaced interfering signals. 

The HQ-145A series of receivers are equip- 
ped with an unusually stable beat frequency oscill- 
ator which provides the operator of the receiver with 
a range of audio tones for excellent reception of 
code (CW) signals, as well as (SSB) single side 
band signals. 

One special feature of the HQ-145A series is 


a razor sharp adjustable slot filter to elimin- 


ate co-channel interference. A single knob con- 
trols the position of the "hole" in the IF pass- 
band and provides up to 40 db attenuation of the 
unwanted signals over a range of 10 Kes. In add- 
ition, the slot depth control may be used to ob- 
tain an additional 20 db rejection at any single 
frequency. 

Accurate reports of signal strengthon AM 
reception are obtained with the aid of the ''S'' 
meter for that ''on the nose'' tuning. A send-re- 
ceive switch is provided to silence the receiver while 
transmitting. 


The receiver possesses the Auto Response 


- feature which automatically narrows and widens 


the frequency range of the audio output, accord- 
ing to the gain required. This feature permits 
higher fidelity reception on stronger signals, 
while providing the sharp cut-off required in re- 
ceiving communications under adverse conditions. 
A second advantage of the Hammarlund Auto-Response 
is the rapid damping of the audio power in the speak- 
er voice coil which greatly minimizes undesir- 

able speaker "hangover''. The receiver may be 
used with either speaker or headphones. A-C 

hum is made inaudible by means of adequate power 
supply filtering. 

An accessory socket plus a systems socket is 
permanently installed on the rear panel. The acces- 
sory socket may be used to power most 6 and 2 
meter converters. The systems socket will be found 
convenient when the HQ-145A series of receiver is 
employed in conjunction with a transmitter since 
all of the necessary VOX anti-trip and/or relay con- 
nections are available from this socket. This also 
provides a rapid disconnect without the need of tools 
once the installation has been completed properly. 

The 3.2 ohms and 500 ohms output terminations 
on the rear panel are provided for voice coil or line 
operation. The 500 ohm line termination will be 
found very advantageous for phone patch and improved 
anti-trip operation of most VOX circuits. 

Large comfortable controls in logical group- 
ings are provided for the greatest of operating 
ease. The new futuristic front panel is clearly 
marked to permit full attention to the operation 
at hand. 

The HQ-145A series receivers were designed 
with you in mind. You will have many hours of 


pleasure in operating this truly fine communications 


instrument. 
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Figure 2. Installation of Single Wire Antenna 


300 OHM TV TWIN LEAD 


Figure 3. Installation of Folded Dipole Antenna 
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INSTALLATION 


UNPACKING For general coverage, single wire antenna of 
Unpack the receiver carefully. Make sure the ZONE Os ech Leng eh wel provide sarprisingly 


tubes, associated tube shields and pilot lamps Be PON fe long single mi ro joutdoor 


; antenna, such as shown in Figure 2, will gener- 
are in place, 


ally provide entirely satisfactory performance. 
SPEAKER CONNECTION 


Connect a 3.2 ohm permanent magnet speaker 


This wire may be 50 to 150 feet long. 


For best reception, the antenna should be 


(Hemenariund 5-200 Spe aie ae ot See isolated as much as possible from neighboring 


marked GND and 3.2 ohms on the rear of the chassis, : ; : 
objects and at right angles to power lines or 


(See Figure 4.) For best performance do not place Dasyinichways soles #0 eiimiaiee possible inter- 


speaker on top of receiver cabinet. If the unit is ference pickup 


Paeioress+ed| termotel y ee Gaeians Optimum performance on a particular amateur 


connect the line to the 500 ohm terminals. Note band or other narrow tuning range will be ob- 


that a jack is provided in the lower right corner bained by using aituned Halfowave dipole or 


of the tnpat ol the peceives Maan recnbonds: folded dipole fed with 300 ohm transmission line 


The loudspeaker is automatically disconnected pelerben titania odereasiehown in Figure 3. 


when the phone plug is inserted in this jack. ere mietene Wetewave length dipole, the 
POWER CONNECTIONS following formula for the length of the antenna 
may be used: 
Before inserting power cord into power 
468 


outlet, make certain power source is of proper 
Freq. (MCS) 


Length (feet) = 
voltage and frequency. (Refer to paragraph two 


of INTRODUCTION. ) 
Each half (1/4 wave length) is half the length 


INSTALLING ANTENNA found from the above formula. 


The HQ-145A is designed to operate with a A good ground, although not always necessary, 
single wire or a balanced type antenna. The will generally aid in reception and reduce stray 
front panel antenna trimmer control(Figure 5) line hum. Reversal of polarity of power cord 
permits a good match to most antenna systems of plug may possibly further reduce line hum in 
50 to 600 ohms. some locations. 


9) 


SPEAKER POWER CORD FUSE SYSTEM SOCKET ANTENAA METER ADJ. ACCESS. SOCKET 


O 
ome) 


a 00 
a TERO re) 


Figure 4. Connection Points at Rear of Chassis 
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Ys 8 9 10 «11 12 13 
Figure 5. Location of Front Panel Controls 
im” JS! Meter Carrier Level 11. Noise Limiter ON-OFF Switch 
2. Slot Frequency Control 12. Bandspread Tuning Control 
3. Slot Depth Control 13. RF Sensitivity Control 
4, Function Switch (Send-Receive- 14, Phone Jack (Output for Headphone 
CW/SSB Calibrator ) Operation) 
5. Crystal Phasing Control 15. Audio Frequency Gain Control 
6. Bandwidth Selector 16. Beat Frequency Oscillator 
7. Antenna Trimmer Control (CW Pitch) 
8. Main Tuning Control 17. Timer Switch (AC Models Only) 
9. AVC ON-OFF Switch 18. Telechron Automatic Clock 
10, Tuning Range Switch Timer (AC Models Only) 


(Band Selector) 
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GENERAL OPERATING INSTRUCTIONS 


MAIN TUNING 


The Main Tuning dial provides continuous cov- 
erage throughout the entire range of the receiver. 
In order for the Main Dial calibration to be ac- 
curate, the bandspread dial scale must be set at 
the indicated vertical marking which is located 


at the extreme clockwise end of its dial scale. 


BAND SPREAD TUNING 


The Band Spread Dial scale provides expanded 
dial scale coverage on the 80, 40, 20, 15 and 10 
meter amateur bands. To use the Band Spread Dial, 
set the Main Dial scale to the highest indicated 
frequency of the amateur band in which operation 
is desired. The amateur bands are prominently 
shown on the Main Dial scale by means of the boxed 


off areas. 


20 METER BAND SPREAD POSITION 


A special 20 Meter Band Spread position is 
incorporated in the Tuning Range switch to provide 
the optimum dial scale spread on this band. To 
obtain the proper dial calibration on the 20 Meter 
bandspread dial, the Tuning Range switch must in- 
dicate 20 BS. The adjustment of the Main Tuning 
dial for bandspread operation is the same as pre- 
viously mentioned. (The BS dial calibration is 
inaccurate on the 15 and 10 Meter bands when the 


Tuning Range switch indicates 20 BS). 


100 KCS CRYSTAL CALIBRATOR (OPTIONAL ACCESSORY ) 


The 100 Kes crystal calibrator provides 100 
Kes check points for precise calibration through- 
out the range covered by the receiver. The 100 
Kes crystal controlled oscillator has been set 
at the factory with sufficient accuracy for all 
practical purposes. 

For dial calibration checking, the Send-Re- 
ceive-CW/SSB-Calibrate switch is set to CAL posi- 
tion and all other controls should be set as list- 


ed under Code or SSB Reception. 


SUGGESTED TUNING PROCEDURE 


First set the bandspread dial at the high 
frequency end of the particular amateur band. 
Next set the main tuning dial to the high frequen- 
cy end of the band. If a 100 Kes crystal calibra- 
tor is available, the Main tuning dial should be 
carefully adjusted, plus or minus the high fre- 
quency band edge marker until the 100 Kes calibra- 
tor is heard. Care must be taken that the proper 
100 Kcs marker is employed in order to prevent 
setting the main tuning dial 100 Kcs higher or 
lower than the band edge. Next rotate the band- 
spread dial to the 100 Kcs marker nearest to the 
center of the bandspread tuning range. It will 
undoubtedly be found that upon doing this, the 
100 Kes marker will be plus or minus of the 
exact frequency. The bandspread dial is there- 
fore set to the exact 100 Kcs marking, and the 
main tuning dial is then very carefully adjusted 
until whatever error existed in the bandspread 
dial reading has been corrected. Once this con- 
dition has been obtained, the main tuning dial 
should be left alone and all tuning of the 
amateur bands accomplished with the bandspread 
tuning dial. Using this procedure of setting the 
bandspread dial near the center of its tuning 
range will halve the frequency error that may re- 
sult when either band edge alignment is employed. 

In the event that the 100 Kcs crystal cali- 
brator is not available, a signal of known fre- 
quency, such as harmonics from the crystal oscill- 
ator in your transmitter, should be set up accu- 
rately on the BANDSPREAD tuning dial and the MAIN 
tuning dial rotated very carefully, plus or minus, 
from the high frequency band edge marker until the 
signal of known frequency reads correctly on the 
bandspread dial. For best accuracy of bandspread 
dial calibration, the known frequency should pref- 
erably be near the center of the bandspread dial 
tuning range, since, here again, this will result 
in halving the possible error that may result by 


setting up the bandspread dial to a known frequency 
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at or near either of the band edges. 
Without a 100 Kes crystal calibrator or a known 
frequency, setting up the main tuning dial to 
the high frequency band edge marker may result 
in the bandspread tuning dial being off by as 
much as 100 Kcs or more. If the above procedure 
is followed, the bandspread tuning dial will 
usually read to within approximately 15 Kcs or 


better of the exact frequency. 


TELECHRON AUTOMATIC TIMER (OPTIONAL 
ACCESSORY) 


If your receiver is equipped with the built- 
in Telechron Automatic Clock-Timer, the following 
instructions should be noted: 

Every radio-frequency device is stable only 
at pre-determined operating temperatures. In or- 
der to eliminate waiting for the receiver to warm- 
up to operating temperature, the Telechron Timer 
automatically turns on the receiver ahead of 
anticipated operating time. This is accomplished 
by setting the hand of the timer (small knob 
at rear of receiver) to approximately one-half 


hour before operating time. The front panel 


TIMES RESONANCE OUTPUT 


control under Timer is then set to ''Auto'' position, 
The function switch is set to REC. The receiver 
is then automatically turned on at the desired 
time. 

The clock hands are set by the rear knob, 
"Push in'' and turn the knob to set the switch 
timing hand and ''pull out" and turn the knob to 
set the clock hands. The front switch is set to 
AUTO and the function switch is set to REC, when 
it is desired to use the automatic clock switch 
for pre-warming the receiver before operation or 
for use as an alarm to turn the receiver ontoa 
pre-tuned station. To use the function switch 
normally, the clock switch should be left in the 
ON position. 

The clock will continue to run as long as the 
receiver line cord is connected to the power 
outlet, and is extremely useful for checking sign- 
in periods and schedules. 

If your receiver is not equipped with the 
telechron automatic clock timer and you decide to 
have this accessory added, the clock kit, which 
contains an internally wired program plug may 


be purchased from your local Hammarlund dealer. 
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AM RECEPTION 


OPERATION 


For AM reception the position of the controls 


normally should be as follows: 


Send-Receive-CW/SSB-Cal 


Switch 
Selectivity Switch 
Crystal Phasing 


Slot Frequency 


Slot Depth 


Main Tuning Control 


Band Spread Control 


Tuning Range Switch 


Antenna Trimmer 


AVC ON-OFF Switch 


Noise Limiter Switch 


RF (Sensitivity) Control 


AF (Gain) Control 


Timer Switch 


Beat Frequency Qscillator 


Receive 

*Off 

wx See detailed 
instructions 

6% Clockwise 

“KE Gee detailed in- 
structions for use 
of slot filter 

Tune for the highest 
"S'' Meter reading 
Extreme Clockwise 
marking 

Set to desired fre- 
quency range 

Tune for the highest 
UStiimeteneneaqin py 
ON 

OFF 

** Fully Clockwise 
aaa Adjust to 
desired level 

ON (AC Models only) 


Triangular Marker 


* To obtain Maximum fidelity in AM Reception, 


the widest bandwidth is normally used. However, 


under conditions of severe interference from 


spurious signals or atmospheric noise, the band- 


width is reduced to improve intelligibility 


although some sacrifice of fidelity results. 


Adjust crystal selectivity to suit reception con- 


ditions. 


oe For normal AM reception, the RF gain control 


is rotated fully clockwise. 


The ''S'' meter cali- 


bration holds only when the Manual-AVC switch is 


on AVC. Inthe presence of extremely strong 


signals, the RF (Sensitivity) Control may be re- 


duced to limit meter swing. 


**%* The Slot Frequency control provides an ex- 


tremely sharp adjustable slot or hole in the 


selectivity curve (See Figure 7). 


It is normally 


located outside of the passband of the 455 Kcs 


IF Amplifier system. 


It is brought into the 


passband for the purpose of eliminating inter- 


ference from heterodyne signals on AM and monkey 


chatter on SSB. On CW Reception, the Slot Filter 
will materially aid in reducing or eliminating 


adjacent or co-channel interference. 


CAUTION 
When tuning the receiver across 
any band, make certain that the 
Slot Frequency control is at the 


5 Kes position not on ''0"'" 


Whenever the receiver is being tuned 
for normal reception be sure to first rotate 
the slot Frequency control to the extreme 
clockwise or counter clockwise position. In other 
words, never leave the Slot Frequency control at 
or near the zero setting. If this procedure is 
not followed it is obvious that the center of the 
passband will be slotted out, some cases this 
being made quite obvious by producing 2 spot 
tuning or 2 peak "'S'' meter readings. 
*xx% The Slot Depth control is actually a very 
gradual vernier adjustment. In view of this its 
effect will not be very noticeable unless the 
proper procedure is employed. The suggested 
procedure is as follows: 

Tune in a broadcast signal on the broadcast 
band or any other strong constant carrier of 
similar nature. After tuning in the constant 
carrier, peaking the ''S'' meter, and taking the 
above precautions, rotate the Slot Frequency 
control. It will be noticed that upon approaching 
the zero setting, the ''S'' meter reading will be 
affected. A very definite null or minimum ''S'"! 
meter reading will be obtained with the Slot 
Frequency control adjusted at or near zero. 
Observe this '"'S'' meter reading. With the Slot 
Frequency control set at the minimum ''S'"' 
meter reading position, the Slot Depth control 
should be rotated very slowly throughout its range, 
observing the 'S'' meter. It will be found that at 
one particular spot throughout the range of the 
Slot Depth control a further reduction in the ''S" 
meter reading will be obtained. A very slight re- 
adjustment of the Slot Frequency may now result ina 
further reduction of the ''S'' meter reading. 

Once this setting has been obtained, the Slot 
Depth control may be left permanently in this pos- 
ition, and all future Slot Filter adjustments 


made by the Slot Frequency control only. 
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A periodic check of the slot depth control setting 


may be advisable. 

wax A feature of the audio system is the variable 
negative feedback employed. Maximum feedback is 
provided at low settings of the Audio Gain Control 
for maximum quality reception of strong signals. 
As the Audio Gain Control is increased, the feed- 
back decreases to provide additional selectivity 

by the audio system for reception of weak signals. 
This results in an increased Signal to noise 

ratio. A further advantage is the critical damp- 
ing of the speaker for the elimination of speaker 
"hangover", This upgrades the reception of 
speech and decreases receiver output noise. An- 
other advantage is the reduction of distortion 


at low settings of the Audio Gain Control. 


CODE OR SINGLE SIDEBAND RECEPTION 


For CW Code reception the position of the 


controls normally should be as follows: 


Send-Receive-CW/SSB- CWw/SSB 

Cal Switch 

Selectivity *OFF 
Crystal Phasing ***KSee Detailed Instructions 
Slot Frequency Clockwise 

Slot Depth See AM Rec. 


Tune for loudest 
signal 


Main Tuning Control 


** Tune for loudest 
signal, if used 


Band Spread Control 


Set to desired fre- 


Tuning Range Switch 
; quency range 


Tune for the loud- 
est signal 


Antenna Trimmer 
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‘RF (Sensitivity) Control 


wee The crystal phasing control is operative 
only when the selectivity control is in position 
1 thru 5. This control provides a 'notch"' on 
one side of the IF passband of the receiver. 
This rejection notch can sometimes be employed 
to reduce interference from an undesired 
phone signal which is very close in frequency, 
to a desired phone signal. The receiver must 
be tuned so that the carrier frequency of the 
undesired signal falls in the rejection notch. 
The modulated sidebands of the undesired 
Signal still will come through, but the carrier 
hetrodyne will be effectively eliminated and 


interference greatly reduced. 


AVC ON-OFF Switch OFF 
Noise Limiter Switch OFF 


Adjust to desired 
output level 


3/4 Clockwise 
ON (AC Model Only) 


AF (Gain) Control 


Timer Switch 


*** Tune Signal to 
zero beat with knob 
pointing to triang- 
ular marking, then 
turn off zero beat 

in either direction 
for desired tone on 
CW or best intelli- 
gibility on Single 
Sidebands Reception. 


Beat Frequency Oscillator 


everego ef lotines grieaig Intayrs eit soe 
‘Mieog ot at lovinos Ytivitsveles ots mectw ine che 

no "dsjon" 6 eabivong joxswus elt? (2 weeds oideirey ods alias oil out ie gsetneh. 
‘evinos: 949 20 bradevag Al etric abie eco ai tivadbaat corners sbeyolgae wsedbeo +f 
bevalqers ad wernitenros feo dojen wolioa(en entT i loxtmoD mbety ethane. uml bor egaltzoa wol ts 3 
.oLompie anoxiw chaseagnne wilaop 1 


booleeben ae soot soastolaia! eoubes 62 
yonéeorst) mi oeol yrev ei dotdw fiagia Sead 


taunt roviese: oT .ieagit eeodg berigah a a9 


alt be youowpedl teivtas ont tani oa bem od Aiaeg se hel to eilinainee's aif meseve nib: 


doten aottosioy 949 nt allt Laaple bestlaaban | sahont oF datgte: bossotoal am. ak a4 ) 
bewl alien sds to abmadebie hetniabow of? unre ahy [ao hires ‘ont ul SQalaK Da capttviot A 
roi ao ada tod ,Agsotul amo Utw ive eogee } TOAwg a be, ne Baaisectle ody. tot «silenge, 6 
brn batanioitio yloviowtie vd Linw sayvhouden we soltqenen onl wobsrges adr 
| beoubet gitsaxtg aoner einai +i poebet gute Panisoss avesot oat Lyd 


noiteotelb to peeddd vies eats at ogemunvha 
 domtaos minty otha eal to ay 


MOITS aan auaasar eee, 


ue ely Ae noisinog ods ooltqs291- abo wo * 
: i a? ewolel | ea od binode wiserson 


24) iuviwh BLO-Wia OVA eel wo ae SeELWO- ov oes 


aC dott tathirid oe tou ar. a ee en 
fsny Feely eet peo A iho tee iy sv idtune?} En ; at 4408 cea Vt ty of ipa ; { 
lowed Seam i! we smatiouniend baiteiot ponewen a tS 


Heiwaool) &\£ ' foxtines> (aed) FA. h watwalsok ioc allt 
(vile faboht DA) Mic dative x9eniT | 29 MA wet 


of faag 2 onl A DOKY yoranpss3 190d tesbuol wokomwh | 
dons div jaod orale : eT i <r Oy 
a BAtelsy ot gelIisoy 
news .yaebde sor telo 2 
teod ones Yo ttat 
aoitoetib tedttie ai, 
md serod boyse sh sod 
vilieout! feed «6 WD 
Sigait ao yalidiy © pen ery Ot ae 
stetteeoeh absstabiZ : Li ge Lee Tor ares 


se 


pte eR 5 anita peng 
: ao 


ste 
7s 


Under conditions of severe interference, in- 
crease the selectivity of the receiver by turning 


knob to a higher position. 


bot For Single Side Band Reception adjust band 
spread knob for the loudest signal; then use the 
BFO knob for ''zeroing in" to the exact frequency, 


or for best speech intelligibility. 


wx = The CW Pitch Control markings USB and LSB 
indicate the position of the Beat Frequency 
Oscillator with respect to the center of the IF 
passband. 


When a Single Sideband signal is received, 
the CW Pitch Knob must be turned in the correct 
direction so that the re-inserted carrier (pro- 
vided by the BFO) has the proper phase relation- 
ship to the sideband signal. For upper sideband 
Signal reception, the CW Pitch knob must be set 
to the USB side for intelligible reception. 

For lower sideband reception, the CW Pitch knob 
must be set to the LSB side for intelligible 


reception. 


KILOCYCLES 


Figure 7. Slot Filter Response Curve 


we The RE (sensitivity) control should be ad- 


vanced the least amount required for the desired 
audio output. The use of a minimum sensitivity 
control setting insures that no overload dis- 
tortion occurs in the receiver for single side- 


band reception. 


we The crystal phasing control is operative 
only when the selectivity control is in position 

l thru 5. The phasing control is a differential type 
variable capacitor which permits precise adjust- 
ment of the crystal selectivity characteristic 

for extremely high attentuation of the undesired 
frequency. This control provides a "notch'* « on 
one side of the IF passband of the - receiver. 

This is called the "'rejection notch, " and can 

be utilized virtually to eliminate the heterodyne 
image or repeat tuning of CW signals. The CW 
pitch can be so adjusted and the phasing control | 
so adjusted that the desired beat note is of such | 
a pitch that the image (the same audio note on 
the other side of zero beat) falls in the ''rejection 


notch'' and is inaudible. 


MLL a 
PCCP La re 
ip aatiueseetn| 


A Max. AF Gain Control 


: B---AF Gain Approx. 25% of 
rotation from Min 
Simulating Average 
Setting. 


zi 
E 
g 
: 


Input .10V Across AF 
Gain Control-Constant 


Input 1,4V Across AF 
Gain Control Constant 


a0 
FREQUENCY IN CYCLES PER SECOND 


Figure 8. Auto Response Curve 
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CIRCUIT THEORY 


The HQ-145A superheterodyne communications 
receiver employs double conversion on all signals 
above 10 megacycles. This receiver provides con- 
tinuous coverage of all signals between the range 
of 540 kilocycles and 30 megacycles, Eleven tubes 
are used including the voltage regulator and 
100 Kes Crystal Calibrator (optional accessory). 

The circuitry of the receiver includes an ad- 

justable IF bandwidth selector (crystal filter), a 

crystal phasing control, a slot frequency and depth control, 
a series noise limiter and special band spread ranges 

for the 80, 40, 20, 15 and 10 meter amateur radio 

bands. 

PRE-SELECTION 


The antenna input coupling and RF amplifier 
stage provide the necessary pre-selection and 
gain for high performance and rejection of un- 
desired signals, The high signal level at the 
lst mixer grid, V2, contributes to a favorable 
signal-to-noise ratio. 

Both grid and plate circuits of the RF stage 
are tuned (except plate circuit on .54 - 1.6 Mcs 
Band); individual tuning coils are selected for 
each band. 

The antenna compensation capacitor, adjust- 
able from the front panel, permits the receiver 
to be resonated for optimum performance with the 


particular antenna in use. 


CONVERTER STAGE 


A high degree of oscillator stability is 
attained by the use of a separate mixer (6BE6) 
V2, and an independent oscillator (6C4) V9. 

The output signal from the RF amplifier Vl 
is heterodyned with the output of the local high 
frequency oscillator V9 and electronically combin- 
ed within the mixer tube V2. On the .54 to 1.6 
Mcs, 1.6 to 4.0 Mcs, and 4.0 to 10.0 Mcs bands 
the local oscillator is located 455 Kcs above 
the signal frequency. On the 10.0 to 30.0 Mcs 
and the 20 meter bandspread positions the local 
HF oscillator is located at 3035 Kcs above the signal 
frequency. 

When operating on 10.0 to 30.0 Mcs and the 
20, 15 and 10 meter band spread positions, the 
difference frequency of 3035 Kcs is heterodyned 
with the output of the 2580 Kcs crystal controlled 


Page 10 


oscillator and electronically combined in the 
converter tube V3 (6BE6), to produce 455 Kes, 2nd 
IF. When the band Selector switch indicates 
.54-1.6Mcs, 1.6 -4.0 Mcs, or 4.0 - 10.0 Mes, 
the crystal oscillator section of the converter 

tube ceases to oscillate, and the converter be- 


comes a regular 455 Kes IF amplifier. 


Low-loss tube sockets, low-loss phenolic 
insulation, temperature compensating capacitors, 
and stable coaxial trimmers all contribute to the 
excellent oscillator's stability. Additional 
frequency stability is attained by applying a 
regulated voltage to the oscillator circuit, and 
by the rugged constructional design of the entire 


HF oscillator section. 
455 KCS IF AMPLIFIER 


The output of the second conversion stage 
V3 is fed into two stages of 455 Kes IF ampli- 
fication. The interstage coupling network to 
the first tube contains the well known Hammar- 
lund 455 Kes Crystal Filter and phasing network. 

The Crystal Selectivity switch provides six 
different bandwidths which enable the operator 
to successfully receive signals under the most 
severe conditions of interference due to atmos- 
pheric or man made noises. The six position 
Selectivity switch includes an Off position 
(highest fidelity) and five progressively in- 
creasing selective bandwidths as shownin 
Figure 5. 

Switch positions Off, 1, 2, and 3 are recom- 
mended for phone or single sideband reception. 
Positions 4, and 5 are recommended for reliable 
CW or code reception. The phasing capacitor Cl6 
may be adjusted to provide additional rejection 
to very strong, closely spaced, interfering 
signals. 

The output circuit of the first 455 Kes IF 
amplifier consists of two IF transformers T9 and 
T10 which are interconnected by means of a network 
of resistors, capacitors, and coils comprising 
the Slot Filter section. This low-impedance net- 
work forms a balanced bridge arrangement known as 
a Bifilar 'T' trap. The slot filter inductor L3 
and slot tuning capacitor C22 (with capacitors 


C20, and C21) form a tuned circuit which presents 


a, * 
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a very high -mpedance to signals passing through 
at the resonaat frequency (See Figure 7). Resis- 
tive balance is controled by the Slot Depth 


Potentiometer R21. 


DETECTOR AND NOISE LIMITER 


One section of the 6AL5 tube, V6, is used for 
the second detector and AVC system. This system 
produces a minimum of distortion. 

The other half of V6 operates as a series, 
self-adjusting noise limiter. It will reduce 
automobile ignition and other types of impulse 
noise to a minimum. Intelligibility is not af- 
fected by the noise limiter, although it may be 


switched o‘f if desizec. 
AVG SYS. 2M 


Auto:ratic Volume Control minimizes fading 
and signal strength variations by controlling the 
gain of the RF stage VI andIF stage V4. Asa 
result, a comfortable and constant level of 


audio is maintained. 
AUDIO AMPLIFIER 


The first audio stage is a resistance coupled 
voltage amplifier employing one section of the 
12AX7 (V7A). The audio output stage is a 6AQ5 
beam power amplifier (V8) providing an undis- 
torted output level of at least one watt. 

A feature of the audio system is the vari- 
able negative feedback employed (See Auto- 
Response Curve, Figure 8). Maximum feedback is 
provided at low settings of the AUDIO GAIN con- 
trol for the fine quality reception of local 
broadcast and strong short wave stations. As 
the AUDIO GAIN control is increased, the feed- 
back decreases, so that on reception of weak 
signals additional selectivity is provided by 
the audio secticn. This results in an increased 
signal-to-noise ratio. A further advantage is 
the critical damping of the speaker for elimina- 
tion of speaker "hangover". This upgrades the 
reception of speech and music and decreases the 
noise output of the receiver. Another advantage 
is the reduction of distortion et lower settings 
of the AUDIO GAIN control. 


"S'' METER (CARRIER LEVEL) 


The "S", or Tuning, Meter is provided to 


assist in tuning and to give an indication of 


relative signal strength. Because the meter 
readings are proportional to AVC voltage, it is 
operative only in the Receive Position with 


AV GC YONE 


The meter, which is calibrated to 40 db 
over S-9, is factory adjusted so that a signal 
input of approximately 50 microvolts gives a 
reading of S-9. Each '"'S'' unit indicates a 6 db 
increase, equivalent to doubling signal strength. 
Should rneter readjustment be necessary: 

With receiver off, mechanically 
adjust meter pointer to zero with 
the aid of a small screw-driver. 

2. Turn power on, set function switch 
to REC., and Sensitivity control 
to MAX. 

3. Allow the receiver to warm up for 
at least 15 minutes. 

4, With AVC ON, and the Antenna 
Terminals shorted, turn Zero 
Adjust potentiometer R24 until 


meter pointer indicates ''0". 


BEAT FREQUENCY OSCILLATOR 


The Beat Frequency Oscillator control L8 
varies the tuning of the 455 Kcs BFO (1/2 of 
12AX7-V7B) over a range from zero beat to plus 
or minus 2 Kes. The BFO is connected in an 
ultra stable modified Colpitts Oscillator 
Circuit. The high C to L ratio tuned circuit 
with the addition of the temperature compen- 
sating capacitor C56 substantially contribute 
to the outstanding performance of this section 


ef the receiver. 


CRYSTAL CALIBRATOR (OPTIONAL ACCESSORY) 


A 6BZ6 vacuum tube, a hermetically sealed 
quality cuartz crystal unit, and associated com- 
ponents form a highly stable 100 Kcs crystal-con- 
trolled oscillator to provide calibrating markers 
at 100 Kes intervals throughout the range of the 
receiver, A ceramic trimmer capacitor located on 
the calibrator assembly is provided for accurately 
adjusting the oscillator frequency to zero beat 
with anv primary frequency stand ard such 


as 'WWV"'. 
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SERVICE AND ALIGNMENT PROCEDURE 


NOTE 
Before servicing this receiver, disconnect 
the unit from the power source and remove 
all lead wires attached to the terminal 
connections located at the rear of the chassis 
apron. Carefully turn the receiver on its 
front panel and rest the unit on top of smooth 
clean surface (preferably a soft cloth). 
Remove the three No. 10 Hexagon head machine 
screws which fasten the chassis to the cabinet 


at the rear skirt. Remove the knob from the 


clock adjustment shaft if the receiver is 
Lift the 
cabinet straight up and off the chassis. To 


equipped with a clock assembly. 


re-assemble reverse this procedure. 


RF AND IF ALIGNMENT 


Two non-metallic alignment tools are required 
for the complete alignment: 
General Cement Co. No. 5097 or equal 


General Cement Co. No. 8282 or equal 


-—— 


SOCKET FOR 


CRYSTAL CALIBRATOR 
TRIMMER C302 


NOTE 


INSERT ALIGNMENT 
TOOL FOR ADJUST — 
MENT OF THESE 


UNDERSIDE OF 
CHASSIS. ALL 

OTHER COILS RE— 
QUIRE INSERTION OF 
ALIGNMENT TOOL 
FROM THE TOP SIDE 
OF THE CHASSIS FOR 
BOTH TOP AND BOT— 
TOM SLUGS. 


455Kcs IF COIL 
ADJUSTMENTS ag 
TOP AND BOTTOM 


SLUGS 


455Kcs IF COIL 
ADJUSTMENTS 
TOP ONLY 


455Kcs SLOT 3035Kes IF ADJ 


FREQ. COIL BOTTOM SLUG 
ADJUSTMENT 455Kcs IF ADJ 
TOP SLUG 
Figure 9. 
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ANTENNA COIL ADJUSTMENTS — Mcs 


Macommpmmeorey cites A | Ind 


BOTTOM COILS FROM \ ato 


[RF COIL ADJUSTMENTS | F COIL [RF COIL ADJUSTMENTS | 
COIL FREQ. 
TOP 


BFO 
ASSEMBLY 


COIL 


\ceation orton [1a —| 09] 
HF OSCILLATOR COIL ADIUSTMENTS= Mcs 


Top View of Chassis 
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Unless otherwise specified, the front panel Antenna Trimmer Mid-position 


controls shall be positioned as follows for the AVC ON-OFF Switch OFF 

complete alignment of the receiver: Noise Limiter Switch OFF 
Send-Receive-CW/ Receive Cauhegad. AP} pice ao 
SSB-Cal Switch a ° 
peAeciivity, opyitch OF AF (Gain) Control Minimum Gain 
Crystal Phasing Triangular : : 

Marker (Mid-position) Timer Switch On (AC Models only) 
: Beat Frequency Oscil- Triangular Marker 

Slot Frequency Clockwise lator Control (Mid-position) 
Slot Depth Clockwise NOTE 
eereme one Contre} ance The receiver should be warmed up fora 
Band Spread Control Extreme Clock- 


wise Marking period of at least 1/2 hour before 


Tuning Range Switch 1.6 - 4.0 Mcs proceeding with the complete alignment. 


RF TRIMMER ADJUSTMENTS—Mcs 
mcr ea 


455 Kes IF COIL 
ADJUSTMENTS 
FROM UNDERSIDE 
OF CHASSIS 


(i i 
HF OSCILLATOR TRIMMER ADJUSTMENTS—Mcs 


Figure 10. Bottom View of Chassis 
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IF ALIGNMENT 


A high degree of stability has been designed 
into the receiver making re-alignment unnecessary 
unless electrical parts are replaced which would 
affect the tuning of the IF circuits; such as IF 
transformers, or 455 Kes crystal. 

If for any reason, the 455 Kes IF system per- 
forms unsatisfactorily, it is strongly recommended 
that a standard tone modulated AM signal generator 
be used for thoroughly checking the performance 
of this receiver before proceeding with the align- 
ment. 

The IF alingment of the receiver can be ac- 
complished by the sweep generator method and the 
AM single frequency method. The sweep generator 
method is the preferred method for re-alignment 
of the HQ-145A Communications Receiver because of 
the greater precision to which the IF coils can 
be adjusted. However, in view of the fact that 
there are a very limited number of 455 Kcs Sweep 
Generators available as test equipment, the alter- 
nate single frequency alignment method is also 
described. 

SWEEP GENERATOR METHOD (PREFERRED) 


The IF alignment of the receiver requires 
the use of a 455 Kcs sweep generator, an oscillo- 
scope, and a phasing network for proper synchro- 
nization. Alignment snould not be attempted un- 
less suitable equipment is on hand and consider- 
able experience in sweep alignment techniques has 
been acquired. 

In practically al! of the cases requiring 
re-alignment an over-all touch-up operation will 
be required. This is accomplished by connecting 
the sweep generator «able to the grid of the first 
mixer (pin 7-V2), and connecting the oscilloscope 
input cable across the volume control. Connect a 
large ceramic disc type of capacitor (.01 mfd) in 
series with the cable inner conductor (dc block- 
ing capacitor). 

Apply a small amount of sweep signal to the 
receiver and adjust ‘he oscilloscope for a rela- 
tively large amount of gain and satisfactory pic- 
ture size. Check the phasing control knob posi- 
tion to indicate the triangular indice and turn 
crystal knob to position ''4''", Adjust phasing net- 
work so that forward and return traces of the 


sweep co-incide. 
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Peak align 455 Kcs windings for maximum 
amplitude (T5 and T6 top cores, T7, T9, T10, 
T1l) and omit T8. Then turn crystal selectivity 
knob to position "1", and adjust T8 so that a tall 
selectivity curve with a slightly flattened peak 
is obtained. At the proper adjustment the abrupt 
change (spike) in the smooth selectivity curve 
will be located very close to the baseline of the 
trace, and the amplitude of the trace on positions 
"OFF" and "1" will be practically identical. 

Re-adjust all 455 Kes IF coils again (except 
T8) so that symmetry and phasing co-incide on 
positionssOMP ws) 2,08" andi4, 

NOTE 
The sweep generator frequency must 
be adjusted to obtain exact co- 
incidence of the forward and return 
trace. If complete co-incidence is 
not obtained, alternately make slight 
adjustments of the phasing control 
and sweep generator frequency until 
the images co-incide. After these 
steps have determined the exact 
frequency of the 455 Kes crystal, 
the center frequency of the sweep 


generator should be re-adjusted, 
SINGLE FREQUENCY METHOD (ALTERNATE) 


Connect the output cable of the 455 Kcs 
unmodulated signal generator to the grid (pin 7) 
of the first mixer V2 and the chassis. Connect 
a dc vacuum tube voltmeter between the diode plate 
pin 1 (V6) 6AL5 socket and chassis. 

Adjust the Front Panel Controls as specified 
above, and adjust the Signal Generator frequency 
for maximum output with crystal selectivity set 
to position ''4'". Turn to position "'l"' and 
peak align all 455 Kes IF transformer windings 
(G5 and. Tojtopicores® (57, ATS yl? OO ander 1). 
Repeat procedure on crystal positions | and 4 


to insure accurate coil adjustments. 


BEAT FREQUENCY OSCILLATOR ALIGNMENT 


With the same equipment and set-up as used 
in the preceding paragraph, turn crys‘al select- 
ivity to position 5 and adjust the signai gener- 
ator frequency for maximum reading Turn signal 
generator modulation on, turn crystal selectivity 


off, and turn Send-Receive Switch to “W/SSB. 
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Loosen stop collar set screws on CW Pitch 
shaft (located directly behind the Front Panel). 
Turn CW Pitch knob for an audible zero beat on 
the loudspeaker. Tighten set screws so that the 
longer set screw is located in the mid-position 
with respect to the stop lug. Loosen the CW 
Pitch knob set screws and adjust knob indication 
so that it points vertically up on zero beat 


(mid-position). 
3035 KCS IF ALIGNMENT 


After 455 Kcs IF Alignment using either 
system, peak align the bottom cores of T5 and T6 
by feeding in a 3035 Kes signal in the same 
manner described in previous paragraph, and make 
certain that the Band Selector switch indicates 


10-30 Mcs Range. 
RF ALIGNMENT 


ike The slugs and trimmers have been factory 
adjusted and should require a minimum amount 


of adjustment during re-alignment. 


fa All Antenna, RF, and Oscillator coil adjust- 
ments are made from the top side of the 
chassis at the specified frequencies as shown 
in figure 9. 
All trimmer adjustments are made at the 


specified frequencies as shown in figure 10. 


3s Connect the unmodulated, signal generator 
output cable to the antenna and ground 
terminals of the receiver, with the Terminal 
A adjacent to the G terminal jumped together 
(See figure 4). Insert in series with the 
inner conductor of the output cable, a 100 


ohm dummy antenna resistor. 


4, Set the controls the same as for IF alignment 
as described above. 
Adjust the Sensitivity Control as required 
to prevent overloading and also to obtain 
sufficient signal reading on the VTVM 
connected to pin 1 of V6 (6AL5). 


ae The Oscillator Circuit is first adjusted to 


indicate proper dial calibration at the 
specified frequencies on each band, then 

the RF and finally the Antenna Circuits. 

A certain amount of interaction will occur 
between the Oscillator and RF adjustments, 
particularly on the higher frequency bands. 
Final adjustment should be accomplished by 
combined or alternate adjustment of the 
oscillator and RF for maximum amplitude and 


accurate dial calibration. 


NOTE 
The trimmer adjustments should 
always be the final adjustment 
for each band. 
There is no trimmer adjustment on the .54 


to 1.6 Mcs band. 


6. Note that the HF oscillator frequency in the 
HQ-145A is always located above the signal 
frequency by 455 Kes for signals located 
below 10 Mcs., and by 3035 Kes for signals 
located above 10 Mcs. Itis necessary to 
make certain the oscillator frequency is 
always adjusted so that it is above the 


incoming signal frequency. 


ie During RF alignment the Antenna Tuning 
Capacitor C3 must be placed in the mid-po- 
sition of its range on all bands except the 
broadcast band. 
On the broadcast band (.54 to 1.60 Mcs), the 
antenna tuning capacitor (C3) is adjusted 
to approximately 45 degrees from its maxi- 
mum capacity position when the Main Dial 
indicates 600 Kcs. With this setting the 
Antenna Coil (T1) and top slug of the RF Coil 
(L4) are peak aligned. When the Main Dial in- 
dicates 1500 Kcs the Antenna tuning capacitor 
(C3) should be checked for a double peak. While 
tuning across the band, the capacitor setting 
required for maximum signal pick-up will pro- 
gressively change from maximum to minimum 


as the frequency of received signal increases. 
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POSSIBLE RECEIVER DIFFICULTY 


1. If upon turning the power '"'ON'' the dial broadcast stations or strong local signals, the 
scales are not illuminated, check for a blown noise limiter switch should be in the OFF 
tases position unless slight distortion is preferable 

On the HQ-145AC models when turning the to excessive pulse type of noise, such as ignition 
power "'ON'' the dial scales are not illuminated and interference. 


after two minutes of waiting the receiver fails to ‘ : 
4. Erratic or Poor ''S''Meter performance is 
ate, th lock ti is t i ; 
betas g See ee oe ere aing Contact usually due to the two 6BA6 (V4 and V5) vacuum 
Manipulate the clock timer knob to indicate the ; : 
tubes. Merely interchanging these tubes may 
"ON'' position with the AC power switch, (Audio 2 sate F ‘ 
provide sufficient improvement. Replacing one 
in Knob) "ON". The clock ti itch should 
Gain Knob) Bea e OC teers Wik ow or both of these tubes may be advisable before 
; " i" SES - 
always point to the ''ON" position unless the auto suspecting other troubles. 
are : eed. ibe 
pee ner 26 ptiteee The majority of all receiver troubles have 


2. Excessive Hum usually is due to a defec- been found to be due to one or more defective 
tive 12 AX7 tube (V7). This tube type may test tubes. Rough handling in shipment is largely 
good in a tube testing device but may be unusable responsible for the poor performance of the re- 
because of higher than average heater-to-cathode ceiver. 
leakage within the tube. Please, therefore, be sure to follow the 


3. Poor Noise Limiter action is usually due gbove suggestions and havevall vacuum tubes 


t6 a poor or defective 6AL5 tube (V6). Remember tested before writing to the Hummarlund Mfg. Co. 
that the use of the noise limiter will always 
result in some signal distortion for effective 


noise limiting action. When listening to strong 


MAINTENANCE 

The HQ-145A is designed to give years of With the aid of the chart and schematic dia- 
trouble-free service. Tube failure is the most gram, components can usually be located. The 
common source of trouble. The second most common parts listing in the back pages of this manual 
cause of difficulty is component failure among gives component values and Hammarlund part numbers. 
small resistors and fixed capacitors. Standard items may be purchased locally, non- 

The following charts give voltages and resis- standard components are available on order from 
tances between the tube socket terminals and chassis. the factory. 
Voltages indicated are those measured with a A sensitive communications receiver should 
vacuum tube voltmeter; resistances with a vacuum be entrusted only to a qualified technician- 
tube ohmmeter. Slight variations in the order of Should difficulty be experienced, please write 
10 percent from indicated values should be dis- Customer Service, Hammarlund Manufacturing 
regarded. Company, for advice or to arrange for factory 

service. 
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TABLE 2. TUBE SOCKET RESISTANCE 
CONDITIONS SAME AS.IN THE TABLE 1. - TUBE SOCKET VOLTAGE 


SOCKET PIN NUMBER 


PIN SOCKET 7 T : a 


4 5 


RF Tube 
6BZ6 


lst Mixer 
6BE6 


2nd Mixer 
6BE6 


IF Ampl. 
6BA6 


IF Ampl. 
6BA6 -- 40K 45K 300 53 -* 


v6 DET. -NL | 100K 200K 0 -- 0 0 
6AL5 


Audio - BFO 
12AX7 


PWR. Ampl. 
6AQ5 
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PARTS LIST HQ-145A 


SCHEMATIC HAMMARLUND 

DESIGNATION ieertchenan ee 4 (S) PART NO, 
CAPACITORS 

Gi AG Variable, Main Tuning [ 9441-60-40006 

C2, G=F Variable, Bandspread 9441-60-40007 

C3 Variable, Antenna Compensator 9434-45-40024 


Fixed, Ceramic Disc, .01 mf, + 80 -20% 600V 


1509-01-01011 


Glia Gls. Gl8s"Cl9, 
Cai. Gea, G29, 
Caen G33, 16s9, C55, 
C67, 0668) 69, C71 - 
C10 Fixed, Dur-Mica, DM-15, 2.0 pf me Sy pio 00Vi 1519-01-00024 
Gi2 | Fixed, Dur-Mica, DM-15, 560 pf, - 5%, 500V 1519-01-03004 
G13 Fixed, Dur-Mica, DM-15, 10 pf, 500V 1519-01-00006 
C16 Variable, Crystal Filter : 9411-77-60002 
Cikiee C34. 1GS2, 1G53, Fixed, Dur-Mica, DM-15, 100 pf, - 10%, 500V | 1519-01-00001 
C74 | 
C20 | Fixed, Dur-Mica, DM-15, 1200 pf, 500V | 1519-01-03003 
G2 Fixed, Molded Mylar, .033 pf, 200V 1528-01-00001 
C22 Variable, Slot Tuning 3 ‘ 1509-01-01014 
C23, C24 Fixed, Ceramic Disc, .01 mf, = 10%, 1000V 1501-01-00020 
G25 0GZ2o. Goo. G75 Fixed, Ceramic Disc, .04 mf, +80 -20%, 600V | 1509-01-01005 
C30 Fixed, Ceramic Disc, .005 mf, G.M.V., 1000V 1509-01-01003 
C3 5-GSo.8G3 1 Trimmer, Mica 1. 5-20pf 1521-01-00003 
C38 Fixed, Disc NPO 6.8 pf, 1000V 1509-01-00022 
C41 Bixed, = hemp a Compraeci. pf, 1000V 1509-01-00001 
C42 Fixed, Disc, N-750, 6.8 pf, - 5%, 1000V 1509-02-00010 
C43 Fixed, Dur-Mica, 1170 pf, 500V ri 1519-02-03007 
C44 Fixed, Dur-Mica, DM-20, 3000 pf, - 5%, 300V 1519-02-05003 
C45 Fixed, Dur-Mica, DM-20, 1300 pf, ,- 2%, 300V 1519-02-05002 
C46 Fixed, Dur-Mica, DM-15, 430 pf, - 1%, 300V 1519-02-00029 
C47, C49, C50, C51 Trimmer, Variable Rotary + 1527-01-00001 
C48 Fixed, Diec,,.N3300, <2. 7 pi, = 25 pi, S00V 1509-02-02004 
C54 Fixed, Temp. Comp., N1400, 1.5 pf, - .25 pf, 1509-01-02002 
500V 
C56 Fixed, Temp. Comp., N750, 130 pf, 5 5%, 500V 1509-01-03001 
C57 Fixed, Dur-Mica, DM-19, 1200 pf, 500V 1519-01-03006 
Cos C59 Fixed, Dur-Mica, DM-30, 4300 pf, - 5%, 500V 1519-01-06001 
C60 Fixed, Dur-Mica, DM-15, 1.0 pf, 500V 1519-01-00023 
Cél Fixed, Dur-Mica, DM-19, 510 pf, 500V 1519-01-03002 
Go2ZtwA . BC Fixed, Electrolytic, 40/60/25 mf, 450/450/50V 1517-01-00001 
C63, C64 Fixed, Ceramic Disc, .01 mf, 1400V 1509-01-01015 
C65 Fixed, Dur-Mica DM-]5, 8.0 pf - .5 pf, 300V 1519-02-00021 
C70 Fixed, Mylar, .22 mf- 10%, 4Q0V 1528-02-02001 
Giz Fixed, Dur-Mica DM-15, 4 pf - 9 pf, 500V 1519-02-00025 
Gi3 Fixed, Dur-Mica DM-15, 100 pf - 10%, 500V 1519-01-00001 
RESISTORS 
R2 180 ohms,+ 10%, 1/2 W. 4703-01-00323 
R3, R49 22 ohms - 10%, 1/2 W. 4703-01-00312 
R4 470 ohms -10%, 1/2 W. 4703-01-00328 
R5, R38, R39 47K ohms -,10%, 1/2 W. 4703-01-00352 
R6 6.2K ohms = 5%, 1/2 W. 4703-02-00466 
Riis lOve lee R19; 2.2K ohms - 10%, 1/2W 4703-01-00336 
R25, R26, R29, R34, 
R44 n 
R8 33K- 10%, 1/2 W. 4703-01-00350 
RI 4.3K - 5%, 1/2 W. 4703-02-00462 
R12 300 ohms = 5%, 1/2 W. 4703-02-00434 
R13, R3l 100 ohms, = 10%, 1/2 W. 4703-01-00320 
R14 33 ohms = 10%, 1/2 W. 4703-01-00314 
R15 470 ohms t 10%, 1/2 W. 4703-01-00364 
R16 180 ohms = 5%, 1/2 W. 4703-02-00429 
R17 1.5K - 5%, 1/2 W. 4703-02-00451 
R18 Variable, 10K, (Sensitivity) 4735-02-00003 
SS 
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SCHEMATIC HAMMARLUND 
DESIGNATION DESCRIPTION PART NO, 
RESISTORS (CONT, ) 
—— 
R20 120 ohms 2 5%, 1/2 w. 4703-02-00425 
IVA I Variable, 200 ohms, (Slot Depth) 4735-01-00201 
R22 68 ohms = 5%, 1/2 W. 4703-02-00419 
R23 39 ohms = 5%, 1/2 w. 4703-02-00413 
R24 Variable, 300 ohms, (Meter Zero Adj. ) 4735-01-00400 
R27 Variable, 1,0 megohm (Audio Gain) Includes 4735-02-08000 
Power Switch (S6) 
R28 47 ohms = 10%, 1/2 W. 4703-01-00316 
R30 430 ohms - 5%, 1 W. 4704-02-00738 | 
R33 47K = 10%, 1/2 W. 4703-01-00352 | 
R35 10 ohms + 10%, 1/2W 4703-01-00308 | 
R37 1K 7 10%,1/2W 4703-01-00332 
R40 100K = 10%, 1 w. 4704-01-00656 
R41 4K - 10%, 10 W. 4714-01-01002 
R42, R50, R51 LOOK = Oommen Wie 4703-01-00356 
R45 68K = 10%, 1/2 w. 4703-01-00354 
R46 22 ohms - 10%, 1 W. 4704-01-00612 
R47 1 megohm - 1Q%, 1/2 W. 4703-01-00368 
R48 2.2 megohms - 10%, 1/2 W. 4703-01-00372 | 
ta 
COILS 
i 
il RF Choke, 38 micorhenries 18:04-01-00001 
L2 Bifilar 1804-01-00162 
L3 Slot Filter 1803-01-00106 
L4 RF Coil Assembly, .54 to 1,6 mes, 1.6 to 1809-01-00005 
4.0 mcs 
L5 RF Coil Assembly, 4.0 to 10.0 mics, 10> Oto 1811-01-00011 
30.0 mcs, 
L6 Osc. Coil Assembly, .54 to 1.6 mcs, 1.6 to 1809-01-00006 | 
4.0 mcs | 
L7 Osc. Coil Assembly, 4.0 to 10.0 mcs, 10.0 to 1811-01-00012 
30.0 mes 
L8 BFO Coil Assembly 9001-03-00016 
L9 Filter Choke 5627-01-00003 
TRANSFORMERS 
== = 
4am Antenna Coil Assembly, .54 to 1.6 mcs 1809-01-00004 
eZ Antenna Coil Assembly, 1. 6 to 4.0 mcs 1809-01-00010 
ES Anténna Coil Assembly, 4.0 to 10.0 mcs 1811-01-00010 
T4 Antenna Coil Assembly, 10.0 to 30.0 mcs 1812-01-00012 
AS AMS) IF Transformer, composite, 3035 and 455Kc 1814-01-00001 
AE Pe ane} IF Transformer, Crystal Filter 1816-02-00001 
ICG) AEG) IF Transformer 1811-01-00020 
Apia IF Transformer 1811-01-00018 
Iwi Audio Output Transformer 5618-01 -00003 
sens Power Transformer, 230/115V Primary 5603-02-00011 
SWITCHES 
SHES, Gy MEARS: Switch, Wafer, Ant., RF, Osc. 5105-01-00007 
Sie) Switch, Wafer, Osc. 2nd Mixer 5105-02-00017 
SZ Switch, Selectivity 9001-03-00015 
S3, S4 Switch, SPST (AVC ON-OFF or Noise Limiter) 5101-01-00001 
55 Switch, Send Receive-CW/SSB-Cal. 5106-02-00009 
S6 Switch, Power ON-OFF Included in R27 
TUBES AND DIODES 
Vil Electron, 6BZ6 5721-01-00002 
V2; V3 Electron, 6BE6 5712-01-00001 
V4 v5 Electron, 6BA6 5721-01-00001 
V6 e Electron, 6AL5 5702-01-00001 
(pao ee 
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Knob, (3/4'' Dia. ) 

eGevelay. (CI! IDyieys }) 

Knob, (1!'! Dia. ) (White Line) 
Knob, Bar 

Knobs (2!) Dias) 

Knob, (Pointer Type) 
Window 

Spring, BFO Tension 
Instruction Manual 


SCHEMATIC HAMMARLUND 
DESIGNATION Dee PART NO, 
TUBES AND DIODES (CONT. ) 
———— 
v7 Electron, 12AX7 5705-01-00003 
v8 Electron, 6AQ5 5722-01-00001 
v9 Electron, 6C4 5704-01-00001 
V10 Electron, OB2 5745-01-00002 
(GR (Gis Rectifier, Silicon CHER7ZC 4807-01-00001 
SPECIAL ASSEMBLIES 
Crystal Panel, Clock Window 2411-01-00005 
M1 Meter 'S'' (Carrier Level) 2903-01-00002 
aval Quartz Crystal, 2580 mcs 2304-01-00004 
NEB Quartz Crystal, 455Kcs 2303-02-00001 
Z1 RC Printed Network (AVC-Noise) 1711-01-00002 
Zia RC Printed Network (Audio) 1711-01-00001 
MISCELLANEOUS 
Dsly DSz2 Lamp; “Pilot; (No, 47, S.3V Gis 3901-01-00001 
Fl Fuse, Slow Blow Type 3 AG, 1 Amp. (Used on 5134-02-00002 
115V) 
Fl Fuse, Slow Blow Type 3 AG, 1/2 Amp. (Used on 5134-02-00006 
230V) 
Jp Phone Jack 2109-01-00001 
We System Socket (8 Pin) 2126-01-00002 
J3 Connector, Female (Access. Socket) 2102-01-00013 
J4 Socket 115/230V (8 Pin) 2126-01-00002 
J5 Connector, Female (Cal. Socket) 2102-02-00014 


2430-01-00003 
2430-01-00011 
2430-01-00010 
2430-01-00050 
2430-01-00030 
2430-01-00040 
2411-02-00003 
2537-01-00007 
9001-06-00002 


OPTIONAL ACCESSORIES 


Plug-In Crystal Calibrator Assembly XC-100P 
Fixed Frequency Crystal Oscillator 

Speaker Assembly in Cabinet, matched to the 
HQ-145A Series Receivers 

Telechron Clock Assembly (115V/60 cps) 
Telechron Clock Assembly (230V/60 cps) 
Telechron Clock Assembly (230V/50 cps) 
Coordination Cable Assembly (For use with 
various transmitters) 


9205-00-00021 
9211-00-00002 
9210-00-00011 


9207-01-00001 
9207-01-00002 
9207-01-00003 
9206-00-00060 
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NOTES: 
|, ALL RESISTORS ARE 1/2 WATT,UNLESS OTHERWISE SPECIFIED. 


2.ALL CAPACITOR VALUES ARE IN PICOFARADS. 


3. 1F PRECEEDED BY A DECIMAL POINT, CAPACITORS ARE IN 
MICROFARADS, UNLESS OTHERWISE SPECIFIED. 


4. FRONT AND REAR SECTIONS OF BAND CHANGE SWITCH 
ARE SHOWN IN THE .54 TO 1.6 MCS POSITION (SIA, 


SIO (REAR) 


B,C,D). To 
ar 5 FRONT AND REAR SECTIONS OF ALL WAFERS ARE “26 
VIEWED FROM THE FRONT OR KNOB END. a 
J2-1 Je: 
V7A vs (4) 
‘ \/2 12AXx7 6aas e TTS re 
eeze 


S2 ( FRONT) 


S2( aR) 
SELECTIVITY 


SELE( |vity 


SIC ( FRONT) 


REMOVE JUMPER 
PLUG WHEN USING 
SEND-REC. RELAY. 


FUNCTION SWITCH $5 
SHOW IN POS.| 


POS FUNCTION 


SEND t 
RECEIVE 
Cw/sss 
CALIBRATOR 


ca3 ite C47 
— 
vio’ [il Mei | 
1% 


4 
C44 


aun — 


6C4 
SID (FRONT) 


BLK /YEL 
XLK/GRN 


BLK/RED 


1OOKCS 
CRYSTAL 
CAL. ASS'Y 
(ACCESSORY) 


$18 (REAR) 


50/60~ 
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Figure 11. Schematic Diagram, HQ-145A Series Communications Receivers 
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THE 
HO-145A 
SERIES OF COMMUNICATIONS 
RECEIVERS 


INSTRUCTION AND SERVICE INFORMATION 


® 


ESTABLISHED 1910 


In order to receive the full unconditional 90- 
day warranty against defective material and 
workmanship in this receiver, the warranty 
card must be filled out and mailed within two 


weeks of purchase. 


Please refer to serial number of warranty 
in correspondence. 


THE HAMMARLUND MANUFACTURING CO. 


73-88 HAMMARLUND DRIVE : : MARS HILL, NORTH CAROLINA 


SAREE AES 


Figure 1. The HQ-145A Communications Receiver 


TUBE COMPLEMENT 


SYMBOL IENCIZAS TUBE FUNCTION 
Vil 6BZ6 Pentode RF Amplifier 
v2 6BE6 Pentagrid Converter lst Mixer : 
V3 6BE6 Pentagrid Converter Converter or 455 Kcs IF Amplifier 
v4 6BA6 Pentode 455 Kes IF Amplifier 
V5 6BA6 Pentode 455 Kes IF Amplifier 
v6 6AL5 Double Diode Detector, Noise Limiter 
Vil 12AX7 Double Triode 455 Kcs BFO, Audio Amplifier 
v8 6AQ5 Pentode ; Audio Power Output 
v9 6C4 Triode High Frequency Oscillator 
v10 OB2 Gas Filled Diode ; Voltage Regulator 


DIODE COMPLEMENT 


SYMBOL TYPE DIODE FUNCTION 
CR2 CER72C Silicon Rectifier 
CR3 CER72C Silicon Rectifier 
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INTRODUCTION 


The Hammarlund HQ-145A series multi- 
purpose continuous coverage communications receiver 
incorporates many new circuit innovations in 
addition to the well known Hammarlund crystal 
filter and series noise limiter circuits. It will provide 
years of top performance with a minimum of 
maintenance. 

The HQ-145A series receivers has a self- 
contained power supply and a universal transformer 
capable of operation from a 117 volt 60 Cp/s or 220/230 
volt 50/60 Cp/s source, provided the proper adapter 
plug (P4) is installed. It is a superheterodyne receiver 
containing ten tubes and two silicon diodes which 
provides continuous coverage from a 540 Kc/s to 
30 Mc/s. Dual IF conversion is employed on the 
10 to 30 Mc/s range including the 20, 15 and 10 


meter amateur bands. The HQ-145AC incorporates 


a telechron automatic clock timer in its design. The HQ- 


145AX provides an 11 position fixed frequency crystal 
oscillator which may be factory installed or when 
ordered as a field installation kit is furnished with com- 
plete installation instructions. This crystal oscillator 
is designed to be installed in the panel space provided 
for the 24 hour clock timer. 

Electrical bandspread tuning is provided with 
direct calibration every 10 Kcs on the 80, 40, and 
20 meter bands; every 20 Kcs on the 15 meter band 
and every 50 Kcs on the 10 meter band. It addi- 
tion an arbitrary bandspread logging scale is pro- 
vided for use throughout the tuning range of the 
ReECeiviet). 

The 100 Kes crystal calibrator (optional ac- 
cessory) provides marker signals at every 100 Kcs on 
all bands for checking dial calibration accuracy. 

A tuned RF stage with the addition of an antenna 
trimmer assures maximum sensitivity and a high 
signal to noise ratio for outstanding reception 

of weak and distant signals. A manual sensitivity 
(RF gain) control prevents the receiver from 
overloading on strong signals. 

The well known Hammerlund crystal filter pro- 
vides optimum selectivity for high rejection of 
closely spaced interfering signals. 

The HQ-145A series of receivers are equip- 
ped with an unusually stable beat frequency oscill- 
ator which provides the operator of the receiver with 
a range of audio tones for excellent reception of 
code (CW) signals, as well as (SSB) single side 
band signals. 

One special feature of the HQ-145A series is 


a razor sharp adjustable slot filter to elimin- 


ate co-channel interference. A single knob con- 
trols the position of the "hole'! in the IF pass- 
band and provides up to 40 db attenuation of the 
unwanted signals over a range of 10 Kcs. In add- 
ition, the slot depth control may be used to ob- 
tain an additional 20 db rejection at any single 
frequency. 

Accurate reports of signal strength on AM 
reception are obtained with the aid of the ''S"' 
meter for that ''on the nose'' tuning. A send-re- 
ceive switch is provided to silence the receiver while 
transmitting. 

The receiver possesses the Auto Response 
feature which automatically narrows and widens 
the frequency range of the audio output, accord- 
ing to the gain required. This feature permits 
higher fidelity reception on stronger signals, 
while providing the sharp cut-off required in re- 
ceiving communications under adverse conditions. 

A second advantage of the Hammarlund Auto-Response 
is the rapid damping of the audio power in the speak- 
er voice coil which greatly minimizes undesir- 

able speaker “hangover''. The receiver may be 

used with either speaker or headphones. A-C 

hum is made inaudible by means of adequate power 
supply filtering. 

An accessory socket plus a systems socket is 
permanently installed on the rear panel. The acces- 
sory socket may be used to power most 6 and 2 
meter converters. The systems socket will be found 
convenient when the HQ-145A series of receiver is 
employed in conjunction with a transmitter since 
all of the necessary VOX anti-trip and/or relay con- 
nections are available from this socket. This also 
provides a rapid disconnect without the need of tools 
once the installation has been completed properly. 

The 3.2 ohms and 500 ohms output terminations 
on the rear panel are provided for voice coil or line 
operation. The 500 ohm line termination will be 
found very advantageous for phone patch and improved 
anti-trip operation of most VOX circuits. 

Large comfortable controls in logical group- 
ings are provided for the greatest of operating 
ease. The new futuristic front panel is clearly 
marked to permit full attention to the operation 
at hand. 

The HQ-145A series receivers were designed 
with you in mind. You will have many hours of 
pleasure in operating this truly fine communications 


instrument. 
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Figure 2. Installation of Single Wire Antenna 


300 OHM TV TWIN LEAD 


Figure 3. Installation of Folded Dipole Antenna 
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INSTALLATION 


UNPACKING 


Unpack the receiver carefully. Make sure the 
tubes, associated tube shields and pilot lamps 


are in place. 


SPEAKER CONNECTION 
Connect a 3.2 ohm permanent magnet speaker 


(Hammarlund S-200 Speaker) to the two terminals 


marked GND and 3.2 ohms on the rear of the chassis. 


(See Figure 4.) For best performance do not place 
speaker on top of receiver cabinet. If the unit is 
to be operated remotely over a telephone line 
connect the line to the 500 ohm terminals. Note 
that a jack is provided in the lower right corner 

of the front of the receiver for headphones. 

The loudspeaker is automatically disconnected 


when the phone plug is inserted in this jack. 


POWER CONNECTIONS 


Before inserting power cord into power 
outlet, make certain power source is of proper 
voltage and frequency. (Refer to paragraph two 
of INTRODUCTION, ) 


INSTALLING ANTENNA 


The HQ-145A is designed to operate with a 
single wire or a balanced type antenna. The 
front panel antenna trimmer control(Figure 5) 
permits a good match to most antenna systems of 
50 to 600 ohms. 


SPEAKER POWER CORD FUSE SYSTEM SOCKET 


For general coverage, single wire antenna of 
20 to 50 feet length will provide surprisingly 
good reception. A long single wire outdoor 
antenna, such as shown in Figure 2, will gener- 
ally provide entirely satisfactory performance. 
This wire may be 50 to 150 feet long. 

For best reception, the antenna should be 
isolated as much as possible from neighboring 
objects and at right angles to power lines or 
busy highways so as to minimize possible inter- 
ference pickup. 

Optimum performance on a particular amateur 
band or other narrow tuning range will be ob- 
tained by using a tuned half-wave dipole or 
folded dipole fed with 300 ohm transmission line 
or other suitable lead-in, as shown in Figure 3. 

To tune the one-half wave length dipole, the 
following formula for the length of the antenna 


may be used: 


468 

Length (feet) = Freq. (MCS) 
Each half (1/4 wave length) is half the length 
found from the above formula. 

A good ground, although not always necessary, 
will generally aid in reception and reduce stray 
line hum. Reversal of polarity of power cord 
plug may possibly further reduce line hum in 


some locations. 
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Figure 4. Connection Points at Rear of Chassis 
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Figure 5, 


NS!" Meter) Garrier evel 
Slot Frequency Control 
Slot Depth Control 
Function Switch (Send-Receive- 
CW/SSB Calibrator ) 
Crystal Phasing Control 
Bandwidth Selector 
Antenna Trimmer 

Main Tuning Control 
AVC ON-OFF Switch 
Tuning Range Switch 
(Band Selector) 
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Noise Limiter ON-OFF Switch 
Bandspread Tuning Control 

RF Sensitivity Control 

Phone Jack (Output for Headphone 
Operation) 

Audio Frequency Gain Control 
Beat Frequency Oscillator 
Control (CW Pitch) 

Timer Switch (AC Models Only) 
Telechron Automatic Clock 
Timer (AC Models Only) 


GENERAL OPERATING INSTRUCTIONS 


MAIN TUNING 


The Main Tuning dial provides continuous cov- 
erage throughout the entire range of the receiver. 
In order for the Main Dial calibration to be ac- 
curate, the bandspread dial scale must be set at 
the indicated vertical marking which is located 


at the extreme clockwise end of its dial scale. 


BAND SPREAD TUNING 


The Band Spread Dial scale provides expanded 
dial scale coverage on the 80, 40, 20, 15 and 10 
meter amateur bands. To use the Band Spread Dial, 
set the Main Dial scale to the highest indicated 
frequency of the amateur band in which operation 
is desired. The amateur bands are prominently 
shown on the Main Dial scale by means of the boxed 


off areas. 


20 METER BAND SPREAD POSITION 


A special 20 Meter Band Spread position is 
incorporated in the Tuning Range switch to provide 
the optimum dial scale spread on this band. To 
obtain the proper dial calibration on the 20 Meter 
bandspread dial, the Tuning Range switch must in- 
dicate 20 BS. The adjustment of the Main Tuning 
dial for bandspread operation is the same as pre- 
viously mentioned. (The BS dial calibration is 
inaccurate on the 15 and 10 Meter bands when the 


Tuning Range switch indicates 20 BS). 


100 KCS CRYSTAL CALIBRATOR (OPTIONAL ACCESSORY) 


The 100 Kes crystal calibrator provides 100 
Kes check points for precise -ealibration through- 
out the range covered by the receiver. The 100 
Kes crystal controlled oscillator has been set 
at the factory with sufficient accuracy for all 
practical purposes. 

For dial calibration checking, the Send-Re- 
ceive-CW/SSB-Calibrate switch is set to CAL posi- 
tion and all other controls should be set as list- 


ed under Code or SSB Reception. 


SUGGESTED TUNING PROCEDURE 


First set the bandspread dial at the high 
frequency end of the particular amateur band. 
Next set the main tuning dial to the high frequen- 
cy end of the band. If a 100 Kes crystal calibra- 
tor is available, the Main tuning dial should be 
carefully adjusted, plus or minus the high fre- 
quency band edge marker until the 100 Kes calibra- 
tor is heard, Care must be taken that the proper 
100 Kes marker is employed in order to prevent 
setting the main tuning dial 100 Kcs higher or 
lower than the band edge. Next rotate the band- 
spread dial to the 100 Kcs marker nearest to the 
center of the bandspread tuning range. It will 
undoubtedly be found that upon doing this, the 
100 Kes marker will be plus or minus of the 
exact frequency. The bandspread dial is there- 
fore set to the exact 100 Kcs marking, and the 
main tuning dial is then very carefully adjusted 
until whatever error existed in the bandspread 
dial reading has been corrected. Once this con- 
dition has been obtained, the main tuning dial 
should be left alone and all tuning of the 
amateur bands accomplished with the bandspread 
tuning dial. Using this procedure of setting the 
bandspread dial near the center of its tuning 
range will halve the frequency error that may re- 
sult when either band edge alignment is employed. 

In the event that the 100 Kcs crystal cali- 
brator is not available, a signal of known fre- 
quency, such as harmonics from the crystal oscill- 
ator in your transmitter, should be set up accu- 
rately on the BANDSPREAD tuning dial and the MAIN 
tuning dial rotated very carefully, plus or minus, 
from the high frequency band edge marker until the 
signal of known frequency reads correctly on the 
bandspread dial. For best accuracy of bandspread 
dial calibration, the known frequency should pref- 
erably be near the center of the bandspread dial 
tuning range, since, here again, this will result 
in halving the possible error that may result by 


setting up the bandspread dial to a known frequency 
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at or near either of the band edges. 


Without a 100 Kes crystal calibrator or a known 


frequency, setting up the main tuning dial to 

the high frequency band edge marker may result 
in the bandspread tuning dial being off by as 

much as 100 Kcs or more. If the above procedure 
is followed, the bandspread tuning dial will 
usually read to within approximately 15 Kcs or 


better of the exact frequency. 


TELECHRON AUTOMATIC TIMER (OPTIONAL 
ACCESSORY) 

If your receiver is equipped with the built- 
in Telechron Automatic Clock-Timer, the following 
instructions should be noted: 

Every radio-frequency device is stable only 
at pre-determined operating temperatures. In or- 
der to eliminate waiting for the receiver to warm- 
up to operating temperature, the Telechron Timer 
automatically turns on the receiver ahead of 
anticipated operating time. This is accomplished 
by setting the hand of the timer (small knob 
at rear of receiver) to approximately one-half 


hour before operating time. The front panel 


TIMES RESONANCE OUTPUT 


control under Timer is then set to ''Auto'' position. 
The function switch is set to REC. The receiver 
is then automatically turned on at the desired 
time. 

The clock hands are set by the rear knob. 
"Push in'' and turn the knob to set the switch 
timing hand and "pull out" and turn the knob to 
set the clock hands. The front switch is set to 
AUTO and the function switch is set to REC, when 
it is desired to use the automatic clock switch 
for pre-warming the receiver before operation or 
for use as an alarm to turn the receiver on toa 
pre-tuned station. To use the function switch 
normally, the clock switch should be left in the 
ON position. 

The clock will continue to run as long as the 
receiver line cord is connected to the power 
outlet, and is extremely useful for checking sign- 
in periods and schedules. 

If your receiver is not equipped with the 
telechron automatic clock timer and you decide to 
have this accessory added, the clock kit, which 
contains an internally wired program plug may 


be purchased from your local Hammarlund dealer. 
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Figure 6. 
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Selectivity Curves 


AM RECEPTION 


OPERATION 


For AM reception the position of the controls 


normally should be as follows: 
Send-Receive-CW/SSB-Cal 


Switch 
Selectivity Switch 
Crystal Phasing 


Slot Frequency 


Slot Depth 


Main Tuning Control 


Band Spread Control 


Tuning Range Switch 


Antenna Trimmer 


AVC ON-OFF Switch 


Noise Limiter Switch 


RF (Sensitivity) Control 


AF (Gain) Control 


Timer Switch 


Beat Frequency Oscillator 


Receive 

*Off 

wR See detailed 
instructions 


ste ste ate 


ak Clockwise 
*EEKGee detailed in- 
structions for use 
of slot filter 

Tune for the highest 
"S' Meter reading 
Extreme Clockwise 
marking 

Set to desired fre- 
quency range 

Tune for the highest 
"S' meter reading 
ON 

OFF 

** Fully Clockwise 
wR Adjust to 
desired level 

ON (AC Models only) 


Triangular Marker 


5h To obtain Maximum fidelity in AM Reception, 


the widest bandwidth is normally used. However, 


under conditions of severe interference from 


Spurious signals or atmospheric noise, the band- 


width is reduced to improve intelligibility 


although some sacrifice of fidelity results. 


Adjust crystal selectivity to suit reception con- 


ditions. 


sists For normal AM reception, the RF gain control 


is rotated fully clockwise. 


The "'S'' meter cali- 


bration holds only when the Manual-AVC switch is 


on AVC. In the presence of extremely strong 


signals, the RF (Sensitivity) Control may be re- 


duced to limit meter swing. 


*x% The Slot Frequency control provides an ex- 


tremely sharp adjustable slot or hole in the 


selectivity curve (See Figure 7). 


It is normally 


located outside of the passband of the 455 Kcs 


IF Amplifier system. 


It is brought into the 


passband for the purpose of eliminating inter- 


ference from heterodyne signals on AM and monkey 


chatter on SSB. On CW Reception, the Slot Filter 
will materially aid in reducing or eliminating 


adjacent or co-channel interference. 


CAUTION 
hen tuning the receiver across 
any band, make certain that the 
Slot Frequency control is at the 


5 Kes position not on ''0", 


Whenever the receiver is being tuned 
for normal reception be sure to first rotate 
the slot Frequency control to the extreme 
clockwise or counter clockwise position. In other 
words, never leave the Slot Frequency control at 
or near the zero setting. If this procedure is 
not followed it is obvious that the center of the 
passband will be slotted out, some cases this 
being made quite obvious by producing 2 spot 
tuning or Z peak "'S'' meter readings. 
xxx% = The Slot Depth control is actually a very 
gradual vernier adjustment. In view of this its 
effect will not be very noticeable unless the 
proper procedure is employed. The suggested 
procedure is as follows: 

Tune in a broadcast signal on the broadcast 
band or any other strong constant carrier of 
similar nature. After tuning in the constant 
carrier, peaking the ''S'' meter, and taking the 
above precautions, rotate the Slot Frequency 
control. It will be noticed that upon approaching 
the zero setting, the "'S'' meter reading will be 
affected. A very definite null or minimum '"'S!"' 
meter reading will be obtained with the Slot 
Frequency control adjusted at or near zero. 
Observe this ''S'’ meter reading. With the Slot 
Frequency control set at the minimum ''S'! 
meter reading position, the Slot Depth control 
should be rotated very slowly throughout its range, 
observing the 'S'' meter. It will be found that at 
one particular spot throughout the range of the 
Slot Depth control a further reduction in the "'S" 
meter reading will be obtained. A very slight re- 
adjustment of the Slot Frequency may now result ina 
further reduction of the "'S'' meter reading. 

Once this setting has been obtained, the Slot 
Depth control may be left permanently in this pos- 
ition, and all future Slot Filter adjustments 


made by the Slot Frequency control only. 
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A periodic check of the slot depth control setting 


may be advisable. 

wexaex A feature of the audio system is the variable 
negative feedback employed. Maximum feedback is 
provided at low séttings of the Audio Gain Control 
for maximum quality reception of strong signals. 
As the Audio Gain Control is increased, the feed- 
back decreases to provide additional selectivity 
by the audio system for reception of weak signals. 
This results in an increased signal to noise 

ratio. A further advantage is the critical damp- 
ing of the speaker for the elimination of speaker 
"hangover", This upgrades the reception of 
speech and decreases receiver output noise. An- 
other advantage is the reduction of distortion 


at low settings of the Audio Gain Control. 


CODE OR SINGLE SIDEBAND RECEPTION 


For CW Code reception the position of the 


controls normally should be as follows: 


Send-Receive-CW/SSB- Cw/SSB 

Cal Switch : 

Selectivity *OFF 
Crystal Phasing *#*KK See Detailed Instructions 
Slot Frequency Clockwise 

Slot Depth See AM Rec. 


Tune for loudest 


Main Tuning Control 
: signal 


** Tune for loudest 
signal, if used 


Set to desired fre- 
quency range 


Tune for the loud- 
est signal 


Band Spread Control 
Tuning Range Switch 


Antenna Trimmer 
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wk The crystal phasing control is operative 


only when the selectivity control is in position 


lthru 5. This control provides a "notch'' on 


one side of the IF passband of the receiver. 


This rejection notch can sometimes be employed 


to reduce interference from an undesired 


phone signal which is very close in frequency, 


to a desired phone signal. 


The receiver must 


be tuned so that the carrier frequency of the 


undesired signal falls in the rejection notch. 


The modulated sidebands of the undesired 


signal still will come through, but the carrier 


hetrodyne will be effectively eliminated and 


interference greatly reduced. 


AVC ON-OFF Switch 


Noise Limiter Switch 


‘RF (Sensitivity) Control 


AF (Gain) Control 


Timer Switch 


Beat Frequency Oscillator 


OFF 
OFF 


Adjust to desired 
output level 


3/4 Clockwise 
ON (AC Model Only) 


*** Tune Signal to 
zero beat with knob 
pointing to triang- 
ular marking, then 
turn off zero beat 

in either direction 
for desired tone on 
CW or best intelli- 
gibility on Single 
Sidebands Reception. 


4. 340- 


Kee 


* Under conditions of severe interference, in- 
crease the selectivity of the receiver by turning 


knob to a higher position. 


rece For Single Side Band Reception adjust band 
spread knob for the loudest signal; then use the 
BFO knob for ''zeroing in'' to the exact frequency, 


or for best speech intelligibility, 


*“*% = The CW Pitch Control markings USB and LSB 
indicate the position of the Beat Frequency 
Oscillator with respect to the center of the IF 
passband. 


When a Single Sideband signal is received, 
the CW Pitch Knob must be turned in the correct 
direction so that the re-inserted carrier (pro- 
vided by the BFO) has the proper phase relation- 
ship to the sideband signal. For upper sideband 
signal reception, the CW Pitch knob must be set 
to the USB side for intelligible reception. 

For lower sideband reception, the CW Pitch knob 
must be set to the LSB side for intelligible 


reception. 


KILOCYCLES 


Figure 7. Slot Filter Response Curve 


**%* The RF (sensitivity) control should be ad- 


vanced the least amount required for the desired 
audio output. The use of a minimum sensitivity 
control setting insures that no overload dis- 
tortion occurs in the receiver for single side- 
band reception. : 


ste ste ste ste 


“eK The crystal phasing control is operative 
only when the selectivity control.is in, position 

1 thru 5. The phasing control is.a-differential type 
variable capacitor which permits precise adjust- 
ment.of the crystal selectivity characteristic 

for extremely high attentuation of the undesired 
frequency. This control provides a 'notch't on 
one side of the IF passband of the receiver. 

This is called the "rejection notch, '' and can 

be utilized virtually to eliminate the heterodyne 
image or repeat tuning of CW signals. The Cw 
pitch can be so adjusted and the phasing control 
so adjusted that the desired beat note is of such | 
a pitch that the image (the same audio note on 
the other side of zero beat) falls in the ''rejection 


notch"! and is inaudible. 
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Figure 8. Auto Response Curve 
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CIRCUIT THEORY 


The HQ-145A superheterodyne communications 
receiver employs double conversion on all signals 
above 10 megacycles. This receiver provides con- 
tinuous coverage of all signals between the range 
of 540 kilocycles and 30 megacycles. Eleven tubes 
are used including the voltage regulator and 
100 Kcs Crystal Calibrator (optional accessory). 

The circuitry of the receiver includes an ad- 

justable IF bandwidth selector (crystal filter), a 

crystal phasing control, a slot frequency and depth control, 
a series noise limiter and special band spread ranges 

for the 80, 40, 20, 15 and 10 meter amateur radio 

bands. 


PRE-SELECTION 


The antenna input coupling and RF amplifier 
stage provide the necessary pre-selection and 
gain for high performance and rejection of un- 
desired signals. The high signal level at the 
lst mixer grid, V2, contributes to a favorable 
signal-to-noise ratio. 

Both grid and plate circuits of the RF stage 
are tuned (except plate circuit on .54 - 1.6 Mcs 
Band); individual tuning coils are selected for 
each band. 

The antenna compensation capacitor, adjust- 
able from the front panel, permits the receiver 
to be resonated for optimum performance with the 


particular antenna in use. 


CONVERTER STAGE 


A high degree of oscillator stability is 
attained by the use of a separate mixer (6BE6) 
V2, and an independent oscillator (6C4) V9. 

The output signal from the RF amplifier V1 
is heterodyned with the output of the local high 
frequency oscillator V9 and electronically combin- 
ed within the mixer tube V2. On the .54 to 1.6 
Mcs, 1.6 to 4.0 Mcs, and 4.0 to 10.0 Mcs bands 
the local oscillator is located 455 Kcs above 
the signal frequency. On the 10.0 to 30.0 Mcs 
and the 20 meter bandspread positions the local 
HF oscillator is located at 3035 Kcs above the signal 
frequency. 

When operating on 10.0 to 30.0 Mcs and the 
20, 15 and 10 meter band spread positions, the 
difference frequency of 3035 Kcs is heterodyned 
with the output of the 2580 Kcs crystal controlled 
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oscillator and electrouicedly combined in the 
converter tube V3 (6BE6), to produce 455 Kes, 2nd 
IF. When the band Selector switch indicates 
.54-1.6Mcs, 1.6-4.0 Mes, or 4.0 - 10.0 Mes, 
the crystal oscillator section of the converter 

tube ceases to oscillate, and the converter be- 


comes a regular 455 Kes IF amplifier. 


Low-loss tube sockets, low-loss phenolic 
insulation, temperature compensating capacitors, 
and stable coaxial tcimmmnees all contribute to the 
excellent oscillator's stability. Additional 
frequency stability is attained by applying a 
regulated voltage to the oscillator circuit, and 
by the rugged constructional design of the entire 


HF oscillator section. 
455 KCS IF AMPLIFIER 


The output of the second conversion stage 
V3 is fed into two stages of 455 Kcs IF ampli- 
fication. The interstage coupling network to 
the first tube contains the well known Hammar- 
lund 455 Kes Crystal Filter and phasing network. 

The Crystal Selectivity switch provides six 
different bandwidths which enable the operator 
to successfully receive signals under the most 
severe conditions of interference due to atmos- 
pheric or man made noises. The six position 
Selectivity switch includes an Off position 
(highest fidelity) and five progressively in- 
creasing selective bandwidths as shownin 
biowres>: 

Switch positions Off, 1, 2, and 3 are recom- 
mended for phone or single sideband reception. 
Positions 4, and 5 are recommended for reliable © 
CW or code reception. The phasing capacitor C16 
may be adjusted to provide additional rejection 
to very strong, closely spaced, interfering 
signals. 

The output circuit of the first 455 Kes IF 
amplifier consists of two IF transformers T9 and 
T10 which are interconnected by means of a network 
of resistors, capacitors, and coils comprising 
the Slot Filter section. This low-impedance net- 
work forms a balanced bridge arrangement known as 
a Bifilar 'T'" trap. The slot filter inductor L3 
and slot tuning capacitor C22 (with capacitors 


C20, and C21) form a tuned circuit which presents 
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CIRCUIT THEORY 


The HQ-145A superheterodyne communications 
receiver employs double conversion on all signals 
above 10 megacycles. This receiver provides con- 
tinuous coverage of all signals between the range 
of 540 kilocycles and 30 megacycles. Eleven tubes 
are used including the voltage regulator and 
100 Kes Crystal Calibrator (optional accessory). 

The circuitry of the receiver includes an ad- 

justable IF bandwidth selector (crystal filter), a 

crystal phasing control, a slot frequency and depth control, 
a series noise limiter and special band spread ranges 

for the 80, 40, 20, 15 and 10 meter amateur radio 

bands. 


PRE-SELECTION 


The antenna input coupling and RF amplifier 
stage provide the necessary pre-selection and 
gain for high performance and rejection of un- 
desired signals. The high signal level at the 
lst mixer grid, V2, contributes to a favorable 
signal-to-noise ratio. 

Both grid and plate circuits of the RF stage 
are tuned (except plate circuit on .54 - 1.6 Mcs 
Band); individual tuning coils are selected for 
each band. 

The antenna compensation capacitor, adjust- 
able from the front panel, permits the receiver 
to be resonated for optimum performance with the 


particular antenna in use. 


CONVERTER STAGE 


A high degree of oscillator stability is 
attained by the use of a separate mixer (6BE6) 
V2, and an independent oscillator (6C4) V9. 

The output signal from the RF amplifier V1 
is heterodyned with the output of the local high 
frequency oscillator V9 and electronically combin- 
On the .54 to 1.6 
Mes, 1.6 to 4.0 Mcs, and 4.0 to 10.0 Mcs bands 
the local oscillator is located 455 Kcs above 


the signal frequency. On the 10.0 to 30.0 Mcs 


ed within the mixer tube V2. 


and the 20 meter bandspread positions the local 
HF oscillator is located at 3035 Kcs above the signal 
frequency. 

When operating on 10.0 to 30.0 Mcs and the 
20, 15 and 10 meter band spread positions, the 
difference frequency of 3035 Kcs is heterodyned 
with the output of the 2580 Kcs crystal controlled 
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oscillator and electronically combined in the 
converter tube V3 (6BE6), to produce 455 Kcs, 2nd 
IF. When the band Selector switch indicates 
.54-1.6Mcs, 1.6-4.0 Mes, or 4.0 - 10.0 Mes, 
the crystal oscillator section of the converter 

tube ceases to oscillate, and the converter be- 


comes a regular 455 Kes IF amplifier. 


Low-loss tube sockets, low-loss phenolic 
insulation, temperature compensating capacitors, 
and stable coaxial trimmers all contribute to the 
excellent oscillator's stability. Additional 
frequency stability is attained by applying a 
regulated voltage to the oscillator circuit, and 
by the rugged constructional design of the entire 


HF oscillator section. 
455 KCS IF AMPLIFIER 


The output of the second conversion stage 
V3 is fed into two stages of 455 Kcs IF ampli- 
fication. The interstage coupling network to 
the first tube contains the well known Hammar- 
lund 455 Kcs Crystal Filter and phasing network. 

The Crystal Selectivity switch provides six 
different bandwidths which enable the operator 
to successfully receive signals under the most 
severe conditions of interference due to atmos- 
pheric or man made noises. The six position 
Selectivity switch includes an Off position 
(highest fidelity) and five progressively in- 
creasing selective bandwidths as shownin 
Figure 5. 

Switch positions Off, 1, 2, and 3 are recom- 
mended for phone or single sideband reception. 
Positions 4, and 5 are recommended for reliable © 
CW or code reception, The phasing capacitor Cl6 
may be adjusted to provide additional rejection 
to very strong, closely spaced, interfering 
signals. 

The output circuit of the first 455 Kes IF 
amplifier consists of two IF transformers T9 and 
T10 which are interconnected by means of a network 
of resistors, capacitors, and coils comprising 
the Slot Filter section. This low-impedance net- 
work forms a balanced bridge arrangement known as 
a Bifilar 'T" trap. The slot filter inductor L3 
and slot tuning capacitor C22 (with capacitors 
C20, and C21) form a tuned circuit which presents 
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a very high impedance to signals passing through 


at the resonant frequency (See Figure 7). Resis- 
tive balance is controlled by the Slot Depth 
Potentiometer R21. 


DETECTOR AND NOISE LIMITER 


One section of the 6AL5 tube, V6, is used for 
the second detector and AVC system. This system 
produces a minimum of distortion. 

The other half of V6 operates as a series, 
self-adjusting noise limiter. It will reduce 
automobile ignition and other types of impulse 
noise to a minimum. Intelligibility is not af- 
fected by the noise limiter, although it may be 


switched off if desired. 
AVC SYSTEM 


Automatic Volume Control minimizes fading 
and signal strength variations by controlling the 
gain of the RF stage VI andIF stage V4. Asa 
result, a comfortable and constant level of 


audio is maintained, 
AUDIO AMPLIFIER 


The first audio stage is a resistance coupled 
voltage amplifier employing one section of the 
12AX7 (V7A). The audio output stage is a 6AQ5 
beam power amplifier (V8) providing an undis- 
torted output level of at least one watt. 

A feature of the audio system is the vari- 
able negative feedback employed (See Auto- 
Response Curve, Figure 8). Maximum feedback is 
provided at low settings of the AUDIO GAIN con- 
trol for the fine quality reception of local 
broadcast and strong short wave stations. As 
the AUDIO GAIN control is increased, the feed- 
back decreases, so that on reception of weak 
Signals additional selectivity is provided by 
the audio section. This results in an increased 
_Signal-to-noise ratio. A further advantage is 
the critical damping of the speaker for elimina~ 
tion of speaker "hangover". This upgrades the 
reception of speech and music and decreases the 
noise output of the receiver. Another advantage 
is the reduction of distortion at lower settings 
of the AUDIO GAIN control. 


"S'' METER (CARRIER LEVEL) 


The "'S", or Tuning, Meter is provided to 


assist in tuning and to give an indication of 


relative signal strength. Because the meter 
readings are proportional to AVC voltage, it is 
operative only in the Receive Position with 
AV CMON! 


The meter, which is calibrated to 40 db 
over S-9, is factory adjusted so that a signal 
input of approximately 50 microvolts gives a 
reading of S-9. Each "S'' unit indicates a 6 db 
increase, equivalent to doubling signal strength. 
Should rmeter readjustment be necessary: 

l. With receiver off, mechanically 
adjust meter pointer to zero with 
the aid of a small screw-driver. 

2. Turn power on, set function switch 
to REC., and Sensitivity control 
to MAX. 

3. Allow the receiver to warm up for 
at least 15 minutes. 

4. With AVC ON, and the Antenna 
Terminals shorted, turn Zero 
Adjust potentiometer R24 until 


meter pointer indicates "0", 


BEAT FREQUENCY OSCILLATOR 


The Beat Frequency Oscillator control L8 
varies the tuning of the 455 Kcs BFO (1/2 of 
12AX7-V7B) over a range from zero beat to plus 
or minus 2 Kcs. The BFO is connected in an 
ultra stable modified Colpitts Oscillator 
Circuit. The high C to L ratio tuned circuit 
with the addition of the temperature compen- 
sating capacitor C56 substantially contribute 
to the outstanding performance of this section 


of the receiver. 


CRYSTAL CALIBRATOR (OPTIONAL ACCESSORY) 


A 6BZ6 vacuum tube, a hermetically sealed 
quality quartz crystal unit, and associated com- 
ponents form a highly stable 100 Kes crystal-con- 
trolled oscillator to provide calibrating markers 
at 100 Kes intervals throughout the range of the 
receiver. A ceramic trimmer capacitor located on 
the calibrator assembly is provided for accurately 
adjusting the oscillator frequency to zero beat 
with any primary frequency stand ard such 


as "WWYV''. 
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SERVICE AND ALIGNMENT PROCEDURE 


NOTE 
Before servicing this receiver, disconnect 
the unit from the power source and remove 
all lead wires attached to the terminal 
connections located at the rear of the chassis 
apron. Carefully turn the receiver on its 
front panel and rest the unit on top of smooth 
clean surface (preferably a soft cloth). 
Remove the three No. 10 Hexagon head machine 
screws which fasten the chassis to the cabinet 


at the rear skirt. Remove the knob from the 


clock adjustment shaft if the receiver is 
equipped with a clock assembly. Lift the 
cabinet straight up and off the chassis. To 


re-assemble reverse this procedure. 


RF AND IF ALIGNMENT 


Two non-metallic alignment tools are required 
for the complete alignment: 
General Cement Co. No. 5097 or equal 
General Cement Co. No. 8282 or equal 


NOTE SOCKET FOR 
CRYSTAL CALIBRATOR 
INSERT ALIGNMENT TRIMMER C302 


TOOL FOR ADJUST — 
MENT OF THESE 
BOTTOM COILS FROM 


ANTENNA COIL ADJUSTMENTS — Mcs 


UNDERSIDE OF 
CHASSIS. ALL 
OTHER COILS RE— 
QUIRE INSERTION OF 
ALIGNMENT TOOL 
FROM THE TOP SIDE 
OF THE CHASSIS FOR 
BOTH TOP AND BOT— 
TOM SLUGS. 


455Kcs IF COIL 


ADJUSTMENTS seen 
TOP AND BOTTOM 


SLUGS 


455Kcs IF COIL 


ADJUSTMENTS 

TOP ONLY 
455Kcs SLOT 3035Kes IF ADJ 
FREQ. COIL BOTTOM SLUG 
ADJUSTMENT 455Kcs IF ADJ 


TOP SLUG 


[TOPs | 605 Ts 40) 


LOCATION | BOTTOM 1.65.0. | 0.0 
HF OSCILLATOR COIL ADJUSTMENTS — ics 


Figure 9. 
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COIL FREQ. 
TOP .600 
TOP 
BOTTOM 


BFO 
ASSEMBLY 


Top View of Chassis 


Unless otherwise specified, the front panel 
controls shall be positioned as follows for the 


complete alignment of the receiver: 


Send-Receive-CW/ 
SSB-Cal Switch 


Selectivity Switch 
Crystal Phasing 


Slot Frequency 
Slot Depth 
Main Tuning Control 


Band Spread Control 


Tuning Range Switch 


Receive 


Off 


Triangular 
Marker (Mid-position) 


Clockwise 
Clockwise 
4.0 Mcs 


Extreme Clock- 
wise Marking 


1.6 - 4.0 Mcs 


Antenna Trimmer 
AVC ON-OFF Switch 
Noise Limiter Switch 


RF (Sensitivity) 
Control 


AF (Gain) Control 


Timer Switch 


. Beat Frequency Oscil- 


lator Control 


Mid-position 
OFF 
OFF 


Adjust to pre- 

vent overload- 

ing 

Minimum Gain 

On (AC Models only) 


Triangular Marker 
(Mid-position) 


NOTE 


The receiver should be warmed up fora 


period of at least 1/2 hour before 


proceeding with the complete alignment. 


RF TRIMMER ADJUSTMENTS—Mcs 


ae 


fi Pel ee 


HF OSCILLATOR TRIMMER ADJUSTMENTS—Mcs 


: 
455 Kes IF COIL 
ADJUSTMENTS 
FROM UNDERSIDE 
OF CHASSIS 

ee me | 


Figure 10. Bottom View of Chassis 
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IF ALIGNMENT 


A high degree of stability has been designed 
into the receiver making re-alignment unnecessary 
unless electrical parts are replaced which would 
affect the tuning of the IF circuits; such as IF 
transformers, or 455 Kes crystal. 

If for any reason, the 455 Kcs IF system per- 
forms unsatisfactorily, it is strongly recommended 
that a standard tone modulated AM signal generator 
be used for thoroughly checking the performance 
of this receiver before proceeding with the align- 
ment. 

The IF alingment of the receiver can be ac- 
complished by the sweep generator method and the 
AM single frequency method. The sweep generator 
method is the preferred method for re-alignment 
of the HQ-145A Communications Receiver because of 
the greater precision to which the IF coils can 
be adjusted. However, in-view of the fact that 
there are a very limited number of 455 Kcs Sweep 
Generators available as test equipment, the alter- 
nate single frequency alignment method is also 
described. 


SWEEP GENERATOR METHOD (PREFERRED) 


The IF alignment of the receiver requires 
the use of a 455 Kes sweep generator, an oscillo- 
scope, and a phasing network for proper synchro- 
nization. Alignment should not be attempted un- 
less suitable equipment is on hand and consider- 
able experience in sweep alignment techniques has 
been acquired. 

In practically all of the cases requiring 
re-alignment an over-all touch-up operation will 
be required. This is accomplished by connecting 
the sweep generator cable to the grid of the first 
mixer (pin 7-V2), and connecting the oscilloscope 
input cable across the volume control. Connect a 
large ceramic disc type of capacitor (.01 mfd) in 
series with the cable inner conductor (de block- 
ing capacitor). 

Apply a small amount of sweep signal to the 
receiver and adjust the oscilloscope for a rela- 
tively large amount of gain and satisfactory pic- 
ture size. Check the phasing control knob posi- 
tion to indicate the triangular indice and turn 
crystal knob to position ''4", Adjust phasing net- 
work so that forward and return traces of the 


sweep co-incide. 


Page 14 


Peak align 455 Kes windings for maximum 


amplitude (T5 and T6 top cores, T7, T9, T10, 


T11) and omit T8. Then turn crystal selectivity 
knob to position ''1", and adjust T8 so that a tall 
selectivity curve with a slightly flattened peak 
is obtained, At the proper adjustment the abrupt 
change (spike) in the smooth selectivity curve 
will be located very close to the baseline of the 
trace, and the amplitude of the trace on positions 
"OFF" and '1" will be practically identical. 
Re-adjust all 455 Kes IF coils again (except 
T8) so that symmetry and phasing co-incide on 
positions "OFF, 1, 2, 3, and 4", 
NOTE 

The sweep generator frequency must 

be adjusted to obtain exact co- 

incidence of the forward and return 

trace. If complete co-incidence is 

not obtained, alternately make slight 

adjustments of the phasing control 

and sweep generator frequency until 

the images co-incide. After these 

steps have determined the exact 

frequency of the 455 Kces-crystal, 

the center frequency of the sweep 


generator should be re-adjusted. 
SINGLE FREQUENCY METHOD (ALTERNATE) 


Connect the output Gabke of the 455 Kes 
unmodulated signal generator to the grid (pin 7) 
of the first mixer V2 and the chassis. Connect 
a dc vacuum tube voltmeter between the diode plate 
pin 1 (V6) 6AL5 socket and chassis. 

Adjust the Front Panel Controls as specified 
above, and adjust the Signal Generator frequency 
for maximum output with crystal selectivity set 
to position "4", Turn to position ''1"' and 
peak align all 455 Kes IF transformer windings 
(T5 and T6‘top cores, T7, T8, T9, Tl0and tay 
Repeat procedure on crystal positions 1 and 4 


to insure accurate coil adjustments. 


BEAT FREQUENCY OSCILLATOR ALIGNMENT 


With the same equipment and set-up as used 
in the preceding paragraph, turn crystal select- 
ivity to position 5 and adjust the signal gener- 
ator frequency for maximum reading, Turn signal 
generator modulation on, turn crystal selectivity 


off, and turn Send-Receive Switch to CW/SSB. 


Loosen stop collar set screws on CW Pitch 
shaft (located directly behind the Front Panel). 
Turn CW Pitch knob for an audible zero beat on 
the loudspeaker. Tighten set screws so that the 
longer set screw is located in the mid-position 
with respect to the stop lug. Loosen the CW 
Pitch knob set screws and adjust knob indication 
so that it points vertically up on zero beat 


(mid-position). 
3035 KCS IF ALIGNMENT 


After 455 Kes IF Alignment using either 
system, peak align the bottom cores of T5 and T6 
by feeding in a 3035 Kcs signal in the same 
manner described in previous paragraph, and make 
certain that the Band Selector switch indicates 


10-30 Mcs Range. 
RF ALIGNMENT 


L The slugs and trimmers have been factory 
adjusted and should require a minimum amount 


of adjustment during re-alignment. 


Pap All Antenna, RF, and Oscillator coil adjust- 
ments are made from the top side of the 
chassis at the specified frequencies as shown 
in figure 9. 

All trimmer adjustments are made at the 


specified frequencies as shown in figure 10. 


Ss Connect the unmodulated, signal generator 
output cable to the antenna and ground 
terminals of the receiver, with the Terminal 
A adjacent to the G terminal jumped together 
(See figure 4). Insert in series with the 
inner conductor of the output cable, a 100 


ohm dummy antenna resistor. 


4, Set the controls the same as for IF alignment 
as described above. 
Adjust the Sensitivity Control as required 
to prevent overloading and also to obtain 
sufficient signal reading on the VTVM 
connected to pin 1 of V6 (6AL5). 


Ds The Oscillator Circuit is first adjusted to 


indicate proper dial calibration at the 
specified frequencies on each band, then 

the RF and finally the Antenna Circuits. 

A certain amount of interaction will occur 
between the Oscillator and RF adjustments, 
particularly on the higher frequency bands. 
Final adjustment should be accomplished by 
combined or alternate adjustment of the 
oscillator and RF for maximum amplitude and 


accurate dial calibration. 


NOTE 
The trimmer adjustments should 
always be the final adjustment 
for each band. 
There is no trimmer adjustment on the . 54 


to 1.6 Mcs band. 


6. Note that the HF oscillator frequency in the 
HQ-145A is always located above the signal 
frequency by 455 Kcs for signals located 
below 10 Mcs., and by 3035 Kes for signals 
located above 10 Mcs. It is necessary to 
make certain the oscillator frequency is 
always adjusted so that it is above the 


incoming signal frequency. 


Ue During RF alignment the Antenna Tuning 
Capacitor C3 must be placed in the mid-po- 
sition of its range on all bands except the 
broadcast band. 

On the broadcast band (.54 to 1.60 Mcs), the 
antenna tuning capacitor (C3) is adjusted 

to approximately 45 degrees from its maxi- 
mum capacity position when the Main Dial 
indicates 600 Kcs. With this setting the 
Antenna Coil (T1) and top slug of the RF Coil 
(L4) are peak aligned. When the Main Dial in- 
dicates 1500 Kcs the Antenna tuning capacitor 
(C3) should be checked for a double peak. While 
tuning across the band, the capacitor setting 
required for maximum signal pick-up will pro- 
gressively change from maximum to minimum 


as the frequency of received signal increases. 


Page 15 


POSSIBLE RECEIVER DIFFICULTY 


1. If upon turning the power "'ON'"' the dial broadcast stations or strong local signals, the 
scales are not illuminated, check for a blown noise limiter switch should be in the OFF 
fuse. position unless slight distortion is preferable 

On the HQ-145AC models when turning the to excessive pulse type of noise, such as ignition 
power "ON'' the dial scales are not illuminated and interfexence. 


after two minutes of waiting the receiver fails to 4,  Erzatic or Poor''S'Meter performeneene 


operate, the clock timer is not making contact. usually due to the two 6BA6 (V4 and V5) vacuum 


Manipulate the clock timer knob to indicate the tubes. Merely interchanging these tubes may 


"ON' position with the AC power switch, (Audio 


provide sufficient improvement. Replacing one 
Gain Knob) "ON'!. The clock timer switch should 


or both of these tubes may be advisable before 


; "W " ye e 
always point to the "ON"! position unless the auto suspecting other troubles. 
mete: Hime tile gute aee: The majority of all receiver troubles have 


2. Excessive Hum usually is due to a defec- been found to be due to one or more defective 
tive 12ZAX7 tube (V7). This tube type may test tubes. Rough handling in shipment is largely 
good in a tube testing device but may be unusable responsible for the poor performance of the re- 
because of higher than average heater-to-cathode Ge1vier: 
leakage within the tube. Please, therefore, be sure to follow the 

3. Poor Noise Limiter action is usually due above sugges toneiand Eaves vega ae 


Poratnodr oridertect venOAM Stabe nh Vols, cRemember tested before writing to the Hummarlund Mfg. Co. 
that the use of the noise limiter will always 
result in some signal distortion for effective 


noise limiting action. When listening to strong 


MAINTENANCE 

The HQ-145A is designed to give years of With the aid of the chart and schematic dia- 
trouble-free service. Tube failure is the most gram, components can usually be located. The 
common source of trouble. The second most common parts listing in the back pages of this manual 
cause of difficulty is component failure among gives component values and Hammarlund part numbers. 
small resistors and fixed capacitors. Standard items may be purchased locally, non- 

The following charts give voltages and resis- standard components are available on order from 
tances between the tube socket terminals and chassis. the factory. 
Voltages indicated are those measured witha A sensitive communications receiver should 
vacuum tube voltmeter; resistances with a vacuum be entrusted only to a qualified technician: 
tube ohmmeter. Slight variations in the order of Should difficulty be experienced, please write 
10 percent frem indicated values should be dis- Customer Service, Hammarlund Manufacturing 
regarded. Company, for advice or to arrange for factory 

service. 
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PARTS LIST HQ-145A 


SCHEMATIC HAMMARLUND 

DESIGNATION ETON PART NO, 
CAPACITORS 

Cl, A-C Variable, Main Tuning 9441-60-40006 

C2, C-F Variable, Bandspread 9441-60-40007 

C3 Variable, Antenna Compensator 9434-45-40024 


Care 5, 1G6, C7,\ C8, 
perc S.6C18, C19, 
eet czs. C29, 

og 53. C39) C55, 
C67, Cos, C69, C71 


CWireCs4, G92, .C53, 


Gzs C24 
2526. C66. C75 


55,636, C37 


C47, C49, C50, C51 


Fixed, 


Ceramic Disc, .01 mf, + 80 -20% 600V 


Dur-Mica, DM-15, 2.0 pf +,.5 pf, 500V 


Fixed, + 
Fixed, Dur-Mica, DM-15, 560 pf, - 5%, 500V 
Fixed, Dur-Mica, DM-15, 10 pf, 500V 


Variable, Crystal Filter 


Fixed, 


Fixed, 
Fixed, 


Dur-Mica, DM-15, 100 pf, 1 10%, 500V 


Dur-Mica, DM-15, 1200 pf, 500V 
Molded Mylar, .033 pf, 200V 


Variable, Slot Tuning 


Fixed, 
Fixed, 
Fixed, 


Ceramic Disc, .01 mf, = 10%, 1000V 
Ceramic Disc, .04 mf, +80 -20%, 600V 
GeramiceDisca O0StmisrGeiia Vie, eLOOOM 


Trimmer, Mica 1. 5-20pf 


Fixed, 
Fixed, 
Fixed, 
Fixed, 
Fixed, 
Fixed, 
Fixed, 


Disc NPO 6.8 pf, 1000V 

‘Rem pa COmpenmcont pf, 1000V 

Disc, N-750, 6.8 pf, - 5%, 1000V 
Dur-Mica, 1170 pf, 500V n 
Dur-Mica, DM-20, 3000 pf, 4 5%, 300V 
Dur-Mica, DM-20, 1300 pf, ,- 2%, 300V 
Dur-Mica, DM-15, 430 pf, - 1%, 300V 


Trimmer, Variable Rotary 


1509-01-01011 


1519-01-00024 
1519-01-03004 
1519-01-00006 
9411-77-60002 
1519-01-00001 


1519-01-03003 
1528-01-00001 
1509-01-01014 
1501-01-00020 
1509-01-01005 
1509-01-01003 
1521-01-00003 
1509-01-00022 
1509-01-00001 
1509-02-00010 
1519-02-03007 
1519-02-05003 
1519-02-05002 
1519-02-00029 
1527-01-00001 


C48 Fixed Disc) N35007) 2." epi, As 25) pi, DOO 1509-02-02004 
C54 Fixed, Temp. Comp., N1400, 1.5 pf, - .25 pf, 1509-01-02002 
500V 
C56 Fixed, Temp. Comp., N750, 130 pf, - 5%, 500V 1509-01-03001 
G5y Fixed, Dur-Mica, DM-19, 1200 pf, 500V 1519-01-03006 
C58, C59 Fixed, Dur-Mica, DM-30, 4300 pf, - 5%, 500V 1519-01-06001 
C60 Fixed, Dur-Mica, DM-15, 1.0 pf, 500V 1519-01-00023 
Cél Fixed, Dur-Mica, DM-19, 510 pf, 500V 1519-01-03002 
CO, WN, ih Fixed, Electrolytic, 40/60/25 mf, 450/450/50V 1517-01-00001 
C63, C64 Fixed, Ceramic Disc, .01 mf, 1400V 1509-01-01015 
C65 Fixed, Dur-Mica DM-15, 820 pi =. 5 pf, 300V. 1519-02-00021 
C70 Fixed, Mylar, .22 mf- 10%, 400V 1528-02-02001 
Giz Fixed, Dur-Mica DM-15, 4 pf - .5 pf, 500V 1519-02-00025 
Gis Fixed, Dur-Mica DM-15, 100 pf - 10%, 500V 1519-01-00001 
RESISTORS 
R2 180 ohms < 10%, 1/2 W. 4703-01-00323 
R3, R49 22 ohms -,10%, 1/2 W. 4703-01-00312 
R4 470 ohms -=10%, 1/2 W. 4703-01-00328 
Ree oO, ROY. 47K ohms -,10%, 1/2 W. 4703-01-00352 
R6 6.2K ohms = 5%, 1/2 W. 4703-02-00466 


R710; R11, R19, 
R25, R26, R29, R34, 
R44 

R8 

RY 

R12 

R13, R31 

R14 

R15 

R16 

R17 

R18 


2.2K ohms = 10%, 1/2W 


33Kt 10%, 1/2 Ww. 

4.3K = 5%, 1/2 W. 

300 ohms + 5%, 1/2 W. 

100 ohms,= 10%, 1/2 W. 

33 ohms -.10%, 1/2 W. 

470 ohms + 10%, 1/2 W. 
180 ohms = 5%, 1/2 W. 
iene Sh, WA Wf 
Variable, 10K, (Sensitivity) 


4703-01-00336 


4703-01-00350 
4703-02-00462 
4703-02-00434 
4703-01-00320 
4703-01-00314 
4703-01-00364 
4703-02-00429 
4703-02-00451 
4735-02-00003 
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SCHEMATIC HAMMARLUND 
| DESIGNATION DESCRIPTION PART NO, 
RESISTORS (CONT. ) 
R20 120 ohms z 5%, 1/2 W. 4703-02-00425 
R21 Variable,, 200 ohms, (Slot Depth) 4735-01-00201 
R22 68 ohms = 5%, 1/2 W. 4703-02-00419 
R23 39 ohms - 5%, 1/2 W. 4703-02-00413 
R24 Variable, 300 ohms, (Meter Zero Adj. ) 4735-01-00400 
R27 Variable, 1.0 megohm (Audio Gain) Includes 4735-02-08000 
Power Switch (S6) 
R28 47 ohms -,10%, 1/2 W. 4703-01-00316 
R30 430 ohms - 5%, 1 W. 4704-02-00738 
R33 47K - 10%, 1/2 W. 4703-01-00352 
R35 10 ohms 710%, 1/2W 4703-01-00308 
R37 1K - 10%,1/2W 4703-01-00332 
R40 100K EPVOoo sl We 4704-01-00656 
R41 4K - 10%, 10 W. 4714-01-01002 
R42, R50, R51 100K, - 10%, 1/2 Ww. 4703-01-00356 
R45 68K - 10%, 1/2 W. 4703-01-00354 
R46 22 ohms - 10%, 1 W. 4704-01-00612 
R47 1 megohm - 10%, Caw 4703-01-00368 
R48 2.2 megohms = 10%, 1/2 W. 4703-01-00372 
COILS 
Ll RF Choke, 38 micorhenries 18-:04-01-00001 
Li2 Bifilar 1804-01-00162 
L3 Slot Filter 1803-01-00106 
L4 RF Coil Assembly, .54 to 1,6 mcs, 1.6 to 1809-01-00005 
4.0 mcs 
L5 RF Coil Assembly, 4.0 to 10.0 mcs, 10.0 to 1811-01-00011 
S0mOmmeEse 
L6 Osc. Coil Assembly, .54 to 1.6 mcs, 1.6 to 1809-01-00006 
4,0 mcs 
L7 Osc. Coil Assembly, 4.0 to 10.0 mcs, 10.0 to 1811-01-00012 
30.0 mcs 
L8 BFO Coil Assembly 9001-03-00016 
L9 Filter Choke 5627-01-00003 
TRANSFORMERS 
itl Antenna Coil Assembly, .54 to 1.6 mcs 1809-01-00004 
2 Antenna Coil Assembly, 1.6 to 4.0 mcs 1809-01-00010 
des Anténna Coil Assembly, 4.0 to 10.0 mcs 1811-01-00010 
qe Antenna Coil Assembly, 10.0 to 30.0 mcs 1812-01-00012 
Tey ING IF Transformer, composite, 3035 and 455Kc 1814-01-00001 
dete, AbG} IF Transformer, Crystal Filter 1816-02-00001 
ALS AVA) IF Transformer 1811-01-00020 
aril IF Transformer 1811-01-00018 
T12 Audio Output Transformer 5618-01 -00003 
ils Power Transformer, 230/115V Primary 5603-02-00011 
SWITCHES 
SI; A, B,7¢€ Switch, Wafer, Ant., RF, Osc. 5105-01-00007 
Sia) Switch, Wafer, Osc. 2nd Mixer 5105-02-00017 
S2 Switch, Selectivity 9001-03-00015 
S3, S4 Switch, SPST (AVC ON-OFF or Noise Limiter) 5101-01-00001 
S5 Switch, Send Receive-CW/SSB-Cal. 5106-02-00009 
S6 Switch, Power ON-OFF Included in R27 
TUBES AND DIODES 
Vil Electron, 6BZ6 5721-01-00002 
Viz, 0.5 Electron, 6BE6 5712-01-00001 
v4 v5 Electron, 6BA6 5721-01-00001 
V6 Electron, 6AL5 5702-01-00001 


SCHEMATIC HAMMARLUND 
DESIGNATION a oa PART NO, 
TUBES AND DIODES (CONT. ) 
We Electron, 12AX7 5705-01-00003 
v8 Electron, 6AQ5 5722-01-00001 
v9 Electron, 6C4 5704-01-00001 
vV10 Electron, OB2 5745-01-00002 
CR2, CR3 Rectifier, Silicon CER72C 4807-01-00001 
SPECIAL ASSEMBLIES 
Crystal Panel, Clock Window 2411-01-00005 
Ml Meter "'S'' (Carrier Level) 2903-01-00002 
byan Quartz Crystal, 2580 mcs 2304-01-00004 
¥z Quartz Crystal, 455Kcs 2303-02-00001 
Zl RC Printed Network (AVC-Noise) 1711-01-00002 
Vbfe RC Printed Network (Audio) 1711-01-00001 
MISCELLANEOUS 
DS1, DS2 IWeweays, JPM, ING, 2:7, Bo SW oly 3901-01-00001 
Fl Fuse, Slow Blow Type 3 AG, 1 Amp. (Used on 5134-02-00002 
SIVA) 
Fl Fuse, Slow Blow Type 3 AG, 1/2 Amp. (Used on 5134-02-00006 
230V) 
yu Phone Jack 2109-01-00001 
J2 System Socket (8 Pin) 2126-01-00002 
ie Connector, Female (Access. Socket) 2102-01-00013 
J4 Socket 115/230V (8 Pin) 2126-01-00002 
JS Connector, Female (Cal. Socket) 2102-02-00014 


Knob, (3/4"' Dia. ) 

isravailey, (1 iDile,, }) 

Knob, (1'' Dia. ) (White Line) 
Knob, Bar 

Knobye(ZueDiaes) 

Knob, (Pointer Type) 
Window 

Spring, BFO Tension 
Instruction Manual 


2430-01-00003 
2430-01-00011 
2430-01-00010 
2430-01-00050 
2430-01-00030 
2430-01-00040 
2411-02-00003 
2537-01-00007 
9001-06-00002 


OPTIONAL ACCESSORIES 


Plug-In Crystal Calibrator Assembly XC-100P 
Fixed Frequency Crystal Oscillator 

Speaker Assembly in Cabinet, matched to the 
HQ-145A Series Receivers 

Telechron Clock Assembly (115V/60 cps) 
Telechron Clock Assembly (230V/60 cps) 
Telechron Clock Assembly (230V/50 cps) 
Coordination Cable Assembly (For use with 
various transmitters) 


9205-00-00021 
9211-00-00002 
9210-00-00011 


9207-01-00001 
9207-01-00002 
9207-01-00003 
9206-00-00060 
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|. ALL RESISTORS ARE 1/2 WATT,UNLESS OTHERWISE SPECIFIED. 

2.ALL CAPACITOR VALUES ARE IN PICOFARADS. 

3. IF PRECEEDED BY A DECIMAL POINT, CAPACITORS ARE IN 
MICROFARADS, UNLESS OTHERWISE SPECIFIED. 


4. FRONT AND REAR SECTIONS OF BAND CHANGE SWITCH 
ARE SHOWN IN THE .54 TO I.6 MCS POSITION (SIA, 
B,C,D). 


To 
5. FRONT AND REAR SECTIONS OF ALL WAFERS ARE “26 
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Figure 11, Schematic Diagram, HQ-145A Series Communications Receivers 
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THE HAMMARLUND MANUFACTURING COMPANY 
Standard Warranty 


The Hammarlund Manufacturing Company, warrants this equipment to be free from defects 
in workmanship and materials under normal and proper use and service for the uses and 
purposes for which it is designed, and agrees to repair or replace, without charge, all parts 
thereof showing such defects which are returned for inspection to the Company’s factory, 
transportation prepaid, within a period of 90 days from date of delivery, provided such inspec- 
tion discloses to the satisfaction of the Company that the defects are as claimed, and provided 
also, that the equipment has not been altered, repaired, subjected to misuse, negligence or 
accident, or damaged by lightning, excessive current or otherwise, or had its serial number or | 
any part thereof altered, defaced, or removed. Tubes shall be deemed to be covered by the | 
manufacturer’s standard warranty applicable thereto, and such items shall be and are hereby 
excluded from the provisions of this warranty. Pilot lamps and fuses are not guaranteed for § 
length of service. 

Except as herein specifically provided, no warranty, express or implied, other than that of 
title, shall apply to any equipment sold hereunder. In no event shall the Company be liable 
for damages by reason of the failure of the equipment to function properly or for any 
consequential damages. 

This Warranty is valid for the original owner of the equipment, and is contingent upon receipt | 
of the Warranty Registration Card by the Company. No equipment shall be returned to the 
factory for repairs under warranty unless written authorization is obtained by the Company, § 
and the equipment is shipped prepaid by the owner. The Company maintains Authorized 
Service Stations, names and locations of which will be sent upon request of the owner. 


The Hammarlund Manufacturing Company 

A Giannini Scientific Co. 

73-88 Hammarlund Drive, Mars Hill, N. C. 

Export Department: 13 East 40th Street, New York 16, N. Y. 


The policy of the Hammarlund Manufacturing Company, is one of continued 
improvement in design and manufacture wherever and whenever possible, 
to provide the highest attainable quality and performance. Hence, specifica- 
tions, finishes, etc. are subject to change without notice and without assump- 
tion by Hammarlund of any obligation or responsibility to provide such 
features as may be changed, added or dropped from previous production 
runs of this equipment. 


Hammarlund Manufacturing Company 
A Giannini Scientific Co. 
73-88 Hammarlund Drive, Mars Hill, N. C. 
; Export Department: 13 East 40th Street, New York 16, N. Y. 


DO NOT MAKE ANY RETURNS WITHOUT AUTHORIZATION FROM THE 
FACTORY. ALL AUTHORIZED RETURNS SHOULD BE SHIPPED TO HAMMAR- 


LUND MANUFACTURING CO., ATTN. CUSTOMER SERVICE, MARS HILL, NORTH 
CAROLINA. 
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